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ProDOS Macro Assembler 


We are now shipping the ProDOS version of the S-C Macro 
Assembler. As reported last month. the ProDOS version alone is 
$100 and the DOS and ProDOS versions together are $120. The 
ProDOS update for owners of the DOS Version 2.0 is $30, and for 
owners Of DOS Version 1.x is $50. 


The S-C Cross Reference Utility and the Laumer Research Full 
Screen Editor have been updated to ProDOS versions. The ProDOSs 
code will be included on the back of the disk in all new 
shipments, and current owners can return their original disks 
to be updated at a cost of only $5 per program. 


65802 Chips 


Good News! We have arranged a quantity price on 65802 
processors, so we will be able to sell them to our readers for 
only $50 + shipping. That's only $51.50 in the US for this 
powerful new 16-bit processor that plugs right into your Apple 
II, II+t, //e, or //c. Combine this chip with the S-C Macro 
Assembler Version 2.0 and you can start writing faster, more 
compact code. Order yours today! 


Updated VideoTerm Driver 


We recently revised the Videx VideoTerm driver in the S-C Macro 
Assembler Version 2.0 to make it firmware-independent and 
ViewMaster-compatible. This revision is effective with Serial 
Number T-1483, so owners of earlier copies can send in their 
Original disks and $5 for an updated copy. 


Reading DOS 3.3 Disks With ProDOS..........-Bob Sander-Cederlof 


At the track and sector level, DOS 3.3 disks are identical to 
ProDOS disks. They both have 35 tracks, 16 sectors, and the 
sectors are laid out on the tracks the same way in both 
systems. You can use DOS's COPYA program to copy ProDOS disks, 
and you can use some ProDOS utilities on DOS disks. 


The structure of the files is of course entirely different 
between the two systems. Hence the need for the CONVERT 
program found on ProDOS system master disks, and the System 
Utilities Disk that comes with the //c. Unfortunately both of 
the above programs have bugs that get in the way nearly every 
time I want to move a file from DOS to ProDOS. The one that 
bites me the most is the way CONVERT dies when it encounters a 
DOS filename which does not start with a letter. We routinely 
use such “illegal® filenames on our disks to separate and 
identify sections of long catalogs, but CONVERT goes absolutely 
crazy when it finds one. 


Therefore, I decided to write a program which could "LOAD" 
assembler source files from a DOS 3.3 disk while I am running 
the ProDOS version of the S-C Macro Assembler. Even with error 
messages and other fancy features, the program turns out to-be 
only a little over $280 bytes long, and it works. 


It is based on the fact that the Block Read MLI call does not 
care whether the disk being read is a DOS or a ProDOS disk. 
The Block Read MLI call reads 512 bytes, or two sectors, at a 
time. The call looks like this: 


JSR SBFO0 (MLI link in global page) 
~DA #$80 (block read code) 
-DA PARMLIST (address of parameters) 


MLI returns with carry clear if there was no error. or carry 
set if there was an error. The error code will be in the 
A-register if there was an error. 


The PARMLIST for Block Read looks like this: 


PARMLIST .DA #3 (3 parameters) 
-DA #$60 (l-byte unit number) 
-DA BUFFER (address of 512-byte buffer) 
eDA 2 (2-byte block number) 


Page 3-17 of “Beneath Apple ProDOS" contains a table which 
converts block numbers to physical track/sector, and vice 
versa. The latest printing of the book also includes a line 
which correlates the physical sector values to the DOS 3.3 
logical sector. Boiling it down, you can derive a ProDOS block 
number from the DOS 3.3 logical sector by multiplying the track 
number by 8 and adding a value according to the sector number 
from the following table: 


DOS sector #: 01234567 
076655 44 
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S-C Macro Assembler Version 2.0 (DOS Or PrODOS) ..ccccccsccccccccccese Sl00 
S-C Macro Assembler Version 2.0 (DOS and ProDOS) ...ccccccccccsccscccee Sl 20 
ProDOS Upgrade Kit for Version 2.0 DOS ownersS...cccccccccccccccccesesee SiO 
Version 2.0 Upgrade Kit for 1.0/1.1/1.2 OwnerS....cccccccccccccsccecssees2O0 
Source Code for Version 1.1 (on two disk SideS) ....ccccccccccccssseee lOO 
Pull Screen Editor for S-C Macro (with complete source code) ..........$49 
S-C Cross Reference Utility (without source Code) ...ccccccccccccccceee 92 
S-C Cross Reference Utility (with complete source Code) ....ecceceeeee e990 
DISASM Dis-~Assembler (RAK-Ware) ..ccccccccccccencccccccccccccccecccscee S30 
Source Code for DISASM...cccccccccscccccccccccccccccccsesec additional $30 
S-C Word Processor (with complete source COde) ...ccccccccccccccccsecee G00 
DP18 Source and ODF OCE o.oo ciie 06's 6 5.0.56 WW. 6 606 06 wi 0 W S066 00s S6i0'e 6 He 6 6050.6 2 OU 
Double Precision Floating Point for Applesoft (with source code)......$50 
S-C Documentor (complete commented source code of Applesoft ROMS).....$50 
Source Code of //e CX & F8 ROMS On GiBk...ccccccccccccecscccccccscveeeSl®D 


All source code is formatted for S-C Macro Assembler. Other assemblers 
require some effort to convert file type and edit directives.) 


AAL Quarterly DisSkS..cccccccccccccccccceces Cach $15, or any four for $45 
Jan-Mar Apr-Jun Jul-Sep Oct-Dec 
a= = td 1 


Each disk contains 1980 

the source code from 1981 2 3 4 5 

three issues of AAL, 1982 6 7 8 9 

saving you lots of 1983 10 11 12 13 

typing and testing. 1984 14 15 16 17 
1985 18 19 


AWIIe Toolkit (Don Lancaster, Synergetics) ..ccccccccccccccccccccccsccsee S39 
ES-CAPE: Extended S-C Applesoft Program Editor (new price, was $60) $40 
“Bag of Tricks“, Worth & Lechner, with diskette....,cccceeee ($39.95) $36 
MacASM -- Macro Assembler for MacIntosh (Mainstay) ......+-- ($150.00) $100 


Blank Diskettes (Verbatim) ...ccccccccccceccccccceee package Of 20 for $32 
(Premium quality, single-sided, double density, with hub rings) 

Vinyl disk pages, 6"x8.5", hold two disks each...cccccccccccveccee lO for $6 

Diskette Mailing Protectors (hold 1 or 2 disks)....-...+....40 cents each 
(Cardboard folders designed to fit 6"X9" Envelopes.) or $25 per 100 

Envelopes for Diskette MailerS...cccccccccccvcccccecsecvecee 6 Cents each 


65802 Microprocessor (Western DeSign Center) ..cccccccccccescece (S99) $50 
quikLoader EPROM System (SCRG) ie div: 6 6S an ee be oO ew We ee eda SC we bae.w (CSLT9) $170 
PROmGRAMER CSCRG) ooo 6o oid hse 6 rsd ew eee win ii wise Sew e e-0 ww wee ewes ( 9149.90) $140 
Switch-a-Slot CSOCRG) sicnvw20 oes Ow we a taseere o Diele ew os ow Swale ee O wee eew ae CeLee) $175 
Extend-a-Slot CSCRG ood orate 05s ws asin ew ace aaa we We GSS oe eee wees GOlD) $32 


“Apple ProDOS: Advanced Features for programmers", Little..($17.95) $17 
“Inside the Apple //c", Little... ccccccccccccccsesecvccscccsces (919.95) $18 
“Inside the Apple //e", Di Cte ein bie Biss eicdw Ke ie io aw OS we 6a o's. (Los 95) $18 
"Apple II+/IIe Troubleshooting & Repair Guide", Brenner.....(§19.95) $18 
"Apple ){ Circuit Description", Gayler-..ccccccccccccccccceee (922.959) $21 
"Understanding the Apple II", Sather...ccccccccccccccccsecccce( 922099) $21 
"Understanding the Apple //e", Sather.ccccccccccvcccceccceee (924.95) $23 
"Enhancing Your Apple II, vol. 1%, Lancaster....cceccccccccee ($15.95) $15 
“Enhancing Your Apple II, vol. 2", Lancaster....cccccccccccee ($l7-95) $17 
“Assembly Cookbook for the Apple II/IIe", Lancaster.........($21.95) $20 
"Beneath Apple DOS", Worth & LECHNEL....ccccccccecccesccvcece (919-99) $18 
“Beneath Apple ProDOS", Worth & LeEChner...cccccccccccccccsece (919699) 
"6502 Assembly Language Programming”, Leventhal.......e.ee+-($18.95) $18 
"6502 Subroutines”, Leventhal 25k os 6.8% 6 684680540 004s ese (818.95) $18 
"Real Time Programming -- Neglected Topics’, Foster...ceccceee ($9.95) $9 
“Microcomputer Graphics", MYErB..cccccccccccccccccccscccecee (912.95) $12 
“Assem. Language for Applesoft Programmers", Finley & Myers.($16.95) $16 
“Assembly Lines a the Book", WAQNED 6 6ccdsd asso cues s 60000 <0--($19595) $18 
"AppleVisions", Bishop & GrOSSDerger..ccecrcccccccccccccesecs ($39.99) $36 


Add $1.50 per book for US shipping. Foreign orders add postage needed. 
Texas residents please add 6 1/8 % sales tax to all orders. 


**#* S-C SOFTWARE. P. O. BOX 280300, Dallas, TX 75228 *** 
* ane 


ball (214) 324-2050 
*** We accept Master Card, VISA and American Express *** 
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For example, track 0 sector 2 is in ProDOS block 6. The only 
problem is, so is DOS track 0 sector 3. We also need to 
remember whether a given sector is in the upper or lower half 
of a 512-byte block. 


I developed the following subroutine, which will translate the 
DOS logical track and sector numbers into the appropriate block 
number, read the block, and return with the address of the 
buffer page in which the sector data has been read. Call the 
routine with the track number in the A-register and the sector 
number in the X-register. The high-byte of the buffer address 
will return in the X-register. If MLI detects an error, the 
subroutine will return with carry set. 


RTS LDY #0 ASSUME BLOCK # < $100 


ASL FORM TRACK*8 
ASL 
ASL 
BCC ol ee eBLOCK < $100 
INY ee eBLOCK > S$OFF 
ol ASL *2, MAKE ROOM FOR H/L FLAG BIT 
ORA BLKTBL ,X MERGE FROM SECTOR TRANSLATION 
ROR H/L FLAG BIT TO CARRY 
STA BLOCK 


STY BLOCK+1 
LDX /BLOCK.BUFFER HIGH BYTE OF BUFFER ADDRESS 
BCC .2 ..-LOWER HALF OF BUFFER 
INX «+e UPPER HALF OF BUFFER 
02 JSR SBFO00 
-DA #$80,PARMLIST 
RTS 


BLKTBL .HS 00.0E.0D.0C.0B.0A.09.08 
-HS 07.06.05.04.03.02.01.0F 


PARMLIST 
-DA #3 
-DA #$60 SLOT 6, DRIVE 1 
-DA BLOCK.BUFFER 

BLOCK .DA 0 <FILLED IN> 


After playing with the subroutine a while, I proceeded to write 
the load program. Using a well-worn copy of "Beneath Apple 
DOS", I figured out once more how to work through a DOS 
catalog. I decided to display a menu of files on the screen, 
and allow a single keystroke to select a file to be loaded. 


The program that follows is designed to work with the ProDOSs 
version of the S-C Macro Assembler. Assuming it has been 
assembled and is in a ProDOS binary file as DOS.LOAD, and 
assuming you have booted the ProDOS version of the S-C Macro 
Assembler, you can start up the load program by typing 
“-“DOS.LOAD". It will load source files from DOS disks, which 
are DOS type I files, and place them in the assembler's edit 
area. After selecting the slot and drive, the program reads 
the DOS catalog and displays 20 filenames at a time. Only type 
I filenames are displayed, any others are skipped over. If 
there are more than 20 files, you can page through them. If 
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you change your mind about loading a file, you can abort. If 
you see the file you want to load, you type a Single letter to 
select it. A few seconds later it has been loaded, and you are 


returned to the assembler. 


The assembler's soft entry point is at $8003, and the load 
program jumps there after finishing a load or after 
encountering an error. Three pointer locations in page zero 
which the assembler uses are used by the load program: HIMEM 
($73,74) points one byte higher than the program can be loaded; 
PP (S$CA,CB) will point to the beginning of the program, if it 
is successfully loaded; LOMEM ($67,68) points to the lowest 
address the program can occupy. HIMEM is normally at $7400, 
and LOMEM at $1000, but these can be changed with the HIMEM and 
LOMEM commands. LOMEM could be set as low as $0800. 


With these limitations on the program extent ($0800...73FF), 
you can see that the maximum size assembler source file that 
can be loaded from a DOS disk is $6C00 bytes, or 108 sectors. 
Or, if you prefer to leave LOMEM at $1000, you can load $6400 
bytes or 100 sectors. Most likely you do not have any source 
files which are bigger than that anyway. If you do, you need 
to load the DOS version of the assembler and split the files 
before they can be transferred to ProDOS. The maximum size 
file of 108 data sectors would only have one track/sector list, 
so I did not include any logic to chain to a second 
track/sector list. You may be wondering where the load program 
itself loads.... , 


The command interpreter I developed for the ProDOS version of 
the S-C Macro Assembler has three 1024-byte buffers permanently 
allocated between $7400 and S7FFF. None of them will be in use 
while the load program is executing, so I borrowed some of that 
space for the load program. The load program itself loads 
inside the buffer space allocated to the EXEC command, at 
$7400-77FF. The blocks read by MLI will be stored at 
$7CO0O-7DFF, and I will save a copy of the track/sector list for 
the file being loaded at $7E00-7EFF. 


Now for a description of the actual code. Lines 1270-1410 ask 
you to type in the slot and drive numbers of the floppy drive 
the DOS disk is in. ProDOS uses a “unit number“, which is a 
coded form of the slot and drive all in one byte. The slot 
number is in bits 4-6 and the drive number (0 or l, 
corresponding to drives 1 or 2 respectively) in bit 7- My 
subroutine GETNUM prints a prompt message (selected by the 
Y-register), inputs a single character from the keyboard, and 
checks it for legal range. GETNUM is designed to accept only 
digits, starting with "1", and up to but not including the 
value in the A-register when GETNUM is called. 


Once the unit number has been established, we fall into the 
LOAD.MENU code. This code is somewhat convoluted, enough to 
disgust even me. Interlocking loops? Multiple entries and 
exits? Ouch! Maybe it really IS structured code, but just not 
in Euclidean space. I think maybe it could be diagrammed on 
the surface of a Klein bottle (recursive torus?) . 
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Anyway, let's walk through it. Line 1440-1500 set up a fresh 
menu display and read in the DOS VTOC page so we can start 
reading the catalog. The second and third bytes in the VTOC 
page give the track and sector of the first catalog sector. 
This is almost always track $1ll, sector SOF; however, by 
starting at VTOC, we are a little more general. We are still 
assuming we know where the VTOC is, which is track $ll, sector 
0- Some non-standard software sets up disks with the VTOC 
somewhere else, but you are very unlikely to find any S-C 
source code on such a disk. Each sector of the catalog also 
contains the track/sector of the next catalog sector in the 2nd 
and 3rd bytes. 


Lines 1530-1550 read in the next catalog sector and set the 
pointer to the first file entry in that sector. Each file 
entry is 35 bytes long, and the first one starts at $0B within 
the sector- The subroutine READ.NEXT.CATALOG.SECTOR will 
return with carry set if there are no more catalog sectors. 

The first time through this code, when we fall in from the code 
above. we will read the first catalog sector. 


Lines 1570-1960 pick up filenames out of the catalog sectors 
and write them on the screen. Not all file names are used: 
line 1610 filters out deleted files; lines 1660-1700 filter out 
files which are not type I. The track and sector of the active 
type-I files are saved in an array, indexed by the menu letter. 
These values are first picked up in lines 1620-1650, and added 
to the array in lines 1870-1940. Lines 1720-1770 print the 
menu letter and two dashes, and then lines 1780-1850 print the 
filename. 


Lines 1950-1960 decrement the line count and test if the screen 
is full yet. I arbitrarily call a screen full if it has 20 
filenames, leaving room for my three-line prompt message. We 
jump to MENU.SELECTION when we reach 20 lines or when we reach 
the end of the catalog, whichever comes first 


If we are not yet at the end of catalog and have not yet filled 
the screen, or if the file was one that got filtered out of the 
menu, we come to GET.NEXT.FILE at line 1980- Lines 1990-2040 
update the pointer into the catalog sector so that it points at 
the next file, if there is another one. If so, we branch back 
to NEXT.FILE.NAME, to try the next one in the current sector. 
If no more names in this sector, we go back to NEXT.CAT.SECTOR 
to get the next catalog sector (if any). 


When we reach the end of catalog, lines 2070,2080 set a flay. 
We need a flag to tell whether it was screen-full or catalog- 
end which caused us to come to MENU.SELECTION. so we can either 
continue through the catalog or wrap-around to the beginning 
should you wish to see another screenful of filenames. 


The MENU.SELECTION section prints a three-line prompt message 
and waits for you to type a character. If you type a space, 
you seethe next screenful of filenames. (Of course. if there 
are fewer than 21 type I files on the disk you will see the 
same ones over again.) If you type the RETURN or ESCAPE keys, 
the load program will abort, returning directly to the 
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IIc SYSTEM CLOCK 


e Fully ProDos compatible 


e Automatic time and date stamping 
e Easy to use from BASIC 


e Battery operated, uses 3 “AA” batteries (will last 1-2 years before 
simple replacement) 


e Date has year, month, date and day of week 

e Time has hours, minutes and seconds 

e Will time and date stamp AppleWorks files 

e Will display time and date on the AppleWorks screen 


e Auto access from AppleWorks data-base (just use a time 
and date field) 


e Pass through serial port - The IIc system clock can plug into either 
the modem or printer serial port, then modem or printer 
plugs into the clock 


e No hassle 5 year warranty 


AR 


“We Set the Standard’”’ 
214-241-6060 APPLIED ENGINEERING 9AM-11PM 
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assembler without loading a file. If you type a letter in the 
range of the menu, that file will be loaded. Any other key 1s 


ignored. 


Lines 2260-2370 convert the menu letter you typed into an index 
to get the track and sector for the track/sector list of the 
selected file. The track/sector list contains the track and 
sector for every data sector in the file. Line 2310 reads the 
track/sector list, and lines 2330-2370 copy it into a special 
buffer. 


The first two bytes of the first data sector of a type-I file 
contain the length of the file. We need to know the length so 
we can figure out where to read the data. Lines 2390-2510 read 
in the first data sector and get the file size. 


Lines 2520-2630 figure out where PP should be set so that the 
file exactly fits between PP and HIMEM, and checks to make sure 
that it does not go below LOMEM. 


Lines 2650-2670 copy the rest of that first sector into the 
load area, starting at PP. If the file is so short it doesn't 
fill the first data sector. the LOAD.FROM.SECTOR subroutine 
will return with carry set and we will return to the assembler, 
all finished. Otherwise, we fall into the code below, to load 
the succeeding data sectors. Eventually we will bump into 
HIMEM, and we are finished. 


Now that this program is working I can see neat ways to extend 
it. Why restrict it to type-I files? It could also BLOAD 
type-B files, as long as an appropiate load address was set up. 
It could do the equivalent of a BLOAD on a type-T file, which 
then could be BSAVE as type TXT in ProDOS. Seems like we might 
be able to do away with the need for CONVERT, at least in the 
direction of moving from DOS to ProDos. 


7400- 103 ~TF DOS.LOAD 
1000 *SAVE S.DOS-LOAD 
1010 @-eennmnn nnn nn nnn nnn een nnn enn ne 
1020 -OR $7400 
7400- 1030 ~IF DOS.LOAD 
1ONQ Sassoon on oe ce coc cceces 
00- neo P EQ $00.01 
02- 1060 CAT. INDEX -EQ $02 
03- 1070 MENU .LET EQ $0 
04- 1080 LINE.CO EQ 30 
05- 1090 TRACK «EQ 0? 
06- 1100 SECTOR «EQ 
07- 1110 DONE .FLAG ~ EQ i$ 
03- 1120 SIZE ° 038, 09 
OA- ie LIMIT EQ $0A 
67- 1150 -EQ $67,68 
ie 1160 HIMEM «EQ agedn 
- ho PP -EQ $CA,CB 
1180 #-----~-..------- + ee 
7CO00- 1190 BLOCK.BUFFER .EQ $7C00 
7E00- Moto TS .LIST -EQ $7E00 
FDOC- 1220 MON . RDKEY ~EQ $FDOC 
FD8E- eh MON -CROUT ~-EQ $FD8E 
FDDA- 1240 MON .PRHEX eEQ $FDDA 
FDED- ieee MON - COUT ~EQ $FDED 
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1270 DOS.LOAD 
Tose 0 8 (1256 CDA peae neg 
ae la I Daca 
140 - 6A 1320 ROR 0000008 
hO9- 6A 1330 ROR $S000000 S$ 
7ROA- 6A 1340 ROR $S0000 
oo a re 
74¥12= 20 3C 75 1380 JSR GETNUM 
a on 1830 LSR 
T417~ 6E 64 76 1410 ROR UNIT DSSS0000 
1430 LOAD. MENU 
7T41A- 20 96 75 14 JSR SETUP. SCRE 
THID- AQ 11” 1450 LDA #17 TRACK 17 
741F= A2 0 1460 LDX CTOR 
qaas- 88 Oh take Sry OR FLAG 
1426 20 68 75 1490 JSR RTS READ DOS 3.3 VTOC 
7428- 86 01 1500 STY PNTR+1 SET POINTER 
1520 NEXT.CAT. SECTOR 
Tu2k- 20 52 75 1530 JSR READ. NEXT. CATALOG. SECTOR 
742D- BO 56 «15 BCS END. OF.CATALOG 
742F- AO 1550 LDY #$0B | 
1379 NEXT. FILE. NAME | 
7431- 84 02 1580 Y CAT. INDEX 
1433 B1 00 1590 LDA (PNTR),Y TRACK 
7435- FO KE —- 1600 BEQ END.OF CATALOG 
1438- BS 05 1620 STA TRACK 
743C- B1 00 1886 LDA (PNTR),Y 
a i a oe 
Wui- B1 00 1670 LDA (PNTR),Y FILE TYPE 
Tag GA 1680 ASL INGORE LOCK BIT 
TuNN- C9 02 1690 CMP #2 MUST BE TYPE I 
746- DO 33. ~—«:1700 BNE GET.NEXT.FILE ...NOT I, SKIP OVER IT 
He age (Es ee 
Tamas 26 EB FD 1 30 JSR MON .COUT DISPLAY MENU LETTER, 
taue: Goae “ane eee 
1i51- 20 ED FD 1780 JSR MON .COUT «TWO DASHES 
u5u- 20 ED FD 170 JSR MON COUT 
esta cea 6 cae 
Rik 6) gp HH BRE gypsy 
745E- 20 ED FD 1820 JSR MON .COUT ... AND FILENAME 
ce oe a oe 
a 20 8& FD 1850 JSR MON .CROUT 
1860 #---SAVE T/S OF TS-LIST---------- 
T467- AS O 1870 LDA MENU .LETTER , 
155 9- 28 1 1880 AND #$1F CONVERT TO INDEX 
TGC CA 1900 DEX ac .»sSINCE LETTER INC'ED ALREADY 
ERED vs 1g Eh AR 
THTAS 9D 7p 76 1980 STA SECTORS 
7479- FO OE 1980 BEA MENU.SELECTION BRANCH IF SCREEN FULL 
1980 GET.NEXT.FILE 
747B- 18 19 CLC 
HA des 288M gap-nmner 
7480- a 2020 TAY BUMP INDEX 
T¥B1- 90 AE 2030 BCC NEXT.FILE. NAME 
7483- BO AS 200 BCS NEXT.CAT. SECTOR 
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eoee END. OF .CATALOG 


7185- AQ 01 0 LDA #1 
487- 85 07 2080 STA DONE. FLAG 
2090 MENU . SELECTION 
7489- A000 «2100 LDY #EMO 3-LINE PROMPT 
WBB- 20 30 75 2110 JSR PRINT.MSG 
HBE- 20 OC FD 2120 .2 JSR MON . 
4gi- C9 EO 2130 CMP #$E0 LOWER CASE? 
7493- 90 02 2140 BCC . 
495- 29 DF = 2150 AND #$DF STRIP CASE 
r {- C8 AO 2100 «3 CMP g@ 8 SPACE? 
N93- FO 7D 2170 BEQ MENU .NEXT. SCREBW 
749B- C9 BD =. 2180 CMP #$8D RETURN? 
4QD- FO 76 2190 BEQ ABORT 
NGR- C9 9B 2200 CMP #$9B ESCAPE? 
HAl- FO 72 = 2210 BEQ ABORT 
74A3- C9 C1 —- 2220 CMP #"ae 
T4ab~ 90 ET 2230 BCC .2 NOT A-Z, SO IGNORE 
yA - C5 0 22 CMP MENU .LETTER 
HAQ- BO E 2250 BCS .2 BEYOND VALID VALUES 
2260 Rone (GET T/S LISTeonne Ch Gp Gb GE> 5 Ga> G> Gp Ga a> 
T4AB- 29 1F — 2270 AND #$1F CONVERT LETTER TO INDEX 
TuAR- BE 7B 76 5290 LDX SECTORS, Y 
T4Bi- BO 09 76 2300 LDA TRACKS,Y 
HBM- 20 68 75 2310 JSR RTS READ TRACK/SECTOR LIST 
NB7- 86 01 2320 STX PNTR+1 SET POINTER 
HB9- A000 2320 LDY #0 
74BB- B1 00 2340 .4 LDA (PNTR),Y MOVE T/S LIST TO ITS BUFFER 
TABD- 99 00 TE 2350 STA TS.LIST,Y 
74CO- C 2360 INY 
T4C1- DO F8 =. 2370 ENE .4 
2380 ®---GET THE FILE SIZE--~--------- 
T¥c3- £0 OC 2390 LDY #$0C POINT AT FIRST T/S 
74c5- 84 02 —-2kd0 STY CAT. INDEX 
74C7= BO 00 7E 2410 LDA TS.LIST,¥ TRACK 
T4CA- FO 59 = 2420 BEQ ERR.EMPTY .FILE 
NCC BE 01 7E 2430 LDX TS.LIST+1.Y SECTOR 
NCF- 20 5 24 JSR RTS READ FIRST SECTOR 
WD2- 86 01 2450 STX PNTR+1 : 
74Dh=- AO 00 ©2460 LDY 
4Dg- BI 2470 LDA (PNTR),Y GET FILE SIZE 
DB- 85 0 2h STA SIZE 
UDA- C 2490 INY 
74DB- B1 00 2500 LDA (PNTR),Y 
74DD- 85 09 251 A SIZE+ 
3520 @---MAKE ROM FOR FILE----------- 
T4DF= 38 2 
T¥EO- A573 25 LDA HIMEM 
YRQ- ES 2550 SBC SIZE 
WBN 85 CA 2560 STA PP SET ASSEMBLER'S POINTER 
74E6- 8D B6 75 2570 STA LPTR+1 AND OUR LOAD POINTER 
THEQ- A5 74 ~ 25 A HIMEM+1 
THEB- £5 09 2590 SBC SIZE+1 
THED- 85 0 PP+1 
74EF- 8D B7 75 2610 STA LPTR+2 
T4F2- C5 68 2620 CMP LOMEM+1 
THPH- 90 32 2630 BCC ERR.TOO.BIG ...TOO LOW 
2640 #---LOAD FROM iST SECTOR--------- 
T4F6= C8 2650 INY POINT AT FIRST PROGRAM BYTE 
T4E7~ 20 AT 75 2660 .5 JSR LOAD. FROM. SECTOR 
74FA- BO 19 0s _oaB CS RABORT END OF LOAD 
yagg ay 02 Bigg Ep elaine 
NEF- C 2710 INY 
500- FO 13° 2120 BEQ ABORT 
502- 84 0 2730 STY CAT. INDEX NEXT TRACK/SECTOR 
7504- B9 00 7E 2740 LDA TS.LIST,Y TRACK 
107 Fo oc 0 BEQ ABORT ».END OF FILE 
7509= BE 01 7E 2700 LDX TS.LIST+1.¥ | SECTOR 
750C- 20 68 75 2770 JSR RTS AD IT 
750F- 86 01 2780 STX PNTR+1 SET POINTER 
7511- 40 00 2790 LDY #0 
7513- FO E2 2800 | BEQ .5 + ALWAYS 


2810 
7515= 4C 03 80 5620 ABORT JMP $8003 WARMSTART ASSEMBLER 
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SCESCEEESEEEEEEEEESEEEEEEEEESEEEEEEEEEEEEES 


DISASM 2.2e - AN INTELLIGENT DISASSEMBLER - $30.00 
Investigate the inner workings of machine language programs. DISASM converts machine code into meaningful, 
symbolic source. Creates a standard text file compatible with S-C, LISA, ToolKit and other assemblers. Handles 
data tables, displaced object code & even lets you substitute your own meaningful labels. (100 commonly used 
Monitor and Pg Zero names included.) An address-based triple cross reference table is provided to screen or 
printer. DISASM is an invaluable machine language learning aid to both novice & expert alike. Don. Lancaster 
says DISASH is “absolutely essential” in his new ASSEMBLY COOKBOOK. For entire Apple Il family including the 
new Apple //c (with all the new opcodes). SOURCE CODE available for an additional $30.00 


LOW LOW PRICE !!! C-PRINT For The APPLE //c : $69.00 
Connect standard perailel printers to an Apple //c. C-PRINT is e hardware accessary that plugs into the 
Standard Apple //c printer serial port. The other end plugs into any printer having a standard 36 pin 
centronics-type parallel connector. Just plug in and print! High speed date transfer at 9600 Baud. No need to 
reconfigure serial port or load software drivers for text printing. 


FONT DOWNLOADER & EDITOR : $39.00 
Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered. 
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch beck end 
forth easily between standard and custom fonts. All special printer functions (like expanded, compressed etc.) 
apply to custom fonts. Full HIRES screen editor lets you create your own characters and special graphics 
symbols. Compatible with many parallel printer |/F cards. User driver option provided. For Apple tl, ll+, //e. 
Specify printer: Apple Dot Matrix, C.itoh 8510A (Prowriter), Epson FX 80/100, or OkiDate 92/93. 


The Font Downloader & Editor for the Apple imagewriter Printer. . For use with Apple Il, I+, 
//e (with SuperSerial card) and the new Apple //c (with builtin serial interface). 


FONT LIBRARY DISKETTE #1 : $19.00  Contsins lots of user-contributed fonts for ail printers 
supported by ths Font Downloader & Editor. Specify printer with order. 


The ‘PERFORMER’ CARD : $39.00 
Plugs into any slot to convert a ‘dumb’ centronics-type printer |/F card into a ‘smart’ one. Command menu 
eliminates need to remember complicated ESC codes. Features include perforation skip, auto page numbering 
with date & title. Includes large HIRES graphics & text screen dumps. Specify printer: MX-60 with 
Graftrax-60, MX-100, MX-60/100 with Graftraxplus, NEC 8092A, C.ltoh 8510 (Prowriter), OkiData 82A/83A 
with Okigraph & OkiData 92/95. SOURCE CODE: $30.00 


FIRMWARE FOR APPLE-CAT: The ‘MIRROR’ ROM : $25.00 
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal, 
Remote Console & Programmable Modem. Features include: selectable pulse or tone dialing. true dialtone 
detection, audible ring detect, ring-back, printer buffer, 60 col card & shift key mod support. Uses superset of 
Apple's Comm card and Micromodem |i commands. SOURCE CODE: $50.00 


RAM/ROM DEVELOPMENT BOARD : $30.00 
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memory chip (6116 type RAM for program development 
or 2716 EPROM to keep your favorite routines on-line). Maps into $CnOO-CnFF and $CB00-CFFF. 


ALL NEW /// $A ssc PRODUCTS 


MIDI means Musical Instrument Digital interface. Use your computer with any MIDl-equipped music keyboard for 
entertainment and music education. Low cost MIDI player interface cable, complete with 6 song demo disk: 
$49.00. Thousands of popular songs available soon on diskette (also compatible with Passport MIDI interface). 
Products for both the Appia lic and Commodore 64/128. Unique general purpose MIDI expander cable end gender 
changer also available. Send SASE for product descriptions and prices. 


Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and COD phone orders accepted. 
RAK-WARE 41 Ralph Road W. Orange NJ 07052 (201) 325-1885 
SEECECEEEEEEEESESEEEESEEEEEEEESEEEEEEEEEESE 
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1 
21 BEQ 
21c- 4C 4 2 4s JMP LOAD.MENU START ALL OVER 
gipe 0 23 B 2 1 JSR SETUP. SCREEN 


2- AC 2 30 3 JMP GET.NEXT.FILE 
2910 ERR.EMPTY.FILE 
Teoe Ag 56 A 20 LDY #EM1 
2 to ERR.TOO.BIG 
7528=- AO 65 2 20 LDY #EM2 
52k- 20 39 12 0 JSR PRINT.MSG 
Sad=- Ac 03 3 io . JMP $8003 
90 PRINT .MSG 
7330- B9 C4 75 3000 .1 LDA EMS.Y 
1533- FO 010 BEQ . 00 IS END OF MESSAGE 
T323- at 3020 JSR MON .COUT 
970 GETNUM 
1 C= 85 OA 0 A LIMIT 
53 - 20 30 75 3090 JSR PRINT.MSG PROMPT 
Ps - oc 100 | JSR HOM ; ROKEY 
{ie 2 F 120 C .1 GO BACK IF TOO SMALL 
54Bb- C5 0 130 CMP LIMIT 
754C=- 20 FD 130 JSR MON .COUT ECHO CHARACTER 
Taare 3 BO 160 EOR #*08 EXTRACT VALUE 
551- 6 ia ‘ RTS 
190 READ. NEXT.CATALOG. SECTOR 
552- A OB 200 LDA #0 RESTART INDEX 
Teh ° 02 210 STA CAT. INDEX 
he 36 3 220 SEC IN CASE NO MORE SECTORS 
135 B1 00 Sig LDA teurr),¥ 
Te2c- 88 520 BY an 
55D- B1 O 270 LDA (PNTR),Y TRACK 
Per FO 280 EQ .1 END OF CATALOG 
561- 20 68 75 3290 JSR RTS READ IT 
7564- 86 01 00 STX PNTR+1 PAGE IN BUFFER 
Tp06- 8 10 CLC SIGNAL WE GOT A SECTOR 
T= 60 20 ;! RTS 
Ro ® READ TRACK /SECTOR 
20 # ( aruack X)=SECTOR 
3 0 @ RETURNS (X)=PAGE OF BUFFER CONTAINING SECTOR 
19 ® CARRY SET IF ERROR 
33 : : CLOBBERS (A) AND (Y) 
3RB0 RTS 
7568=- AO 00 3410 LDY #0 
756A—- OA 3420 ASL TRACK#8 
peep Of io ASE 
756D=- 90 01 3170 BCC .1 BLOCK < gioe 
7156F- C8 460 INY BLOCK > $0FF 
7570=- OA 470 .1 ASL @2, MAKE ROOM FOR H/L FLAG BIT 
1,1 D 53 76 3480 ORA BLKTBL,X 
ye OA 490 ROR H/L BIT TO CARRY 
Tere Bp eR Fe 3208 srr BLock+1 
- + 
13,8- A2 ic 520 LDX /BLOCK.BUFFER 
57D- 90 01 230 BCC .2 LOWER HALF OF BLOCK 
7157F- E8 5 INX UPPER HALF OF BLOCK 
580= 20 00 BF 3550 .2 JSR ; £90 
ies 66° ho — 
589—- 48 : PHA SAVE ERROR CODE 
Tea AO 87 3280 LDY #EM5 "ERROR® 
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758C= 20 30 75 3610 JSR PRINT.MSG 
758F- 68 3620 PLA | . 
7590- 20 DA FD 3630 JSR MON. PRHEX DISPLAY CODE 
7593- 4C 03 80 610 JMP $8003 SOFTLY BACK TO S-C MACRO 
3660 SETUP.SCREEN 
7596= AQ 14 3670 LDA #20 LINES PER SCREEN 
1238 85 Ou 3° 0 STA LINE.COUNT 
59A=- AQ Cl 690 LDA #*A®" START MENU WITH LETTER "A* 
759C- 85 03 3700 STA MENU .LETTER 
os 20 8E FD 3710 JSR MON .CROUT THREE BLANK LINES 
5A1=- 20 BE FD 3720 JSR MON .CROUT 
5AN— HC SE FD ato : JMP MON .CROUT RETURN THROUGH CROUT 
zt ; RETURN .CS. IF END OF LOAD 
770 LOAD.FROM. SECTOR 
T5A7~ AD B6 75 3780 LDA LPTR+1 IS THERE ROQM FOR 
T5AA~ C5 rf fs 0 CMP HIMEM ANOTHER BYTE? 
75AaC=- AD 75 0 LDA LPTR+2 
T5AF- E5 7 810 SBC HIMEM+1 
7T5Bi=- BO 10 3820 BCS LFS2 NO. END OF LOAD 
5B3=- Bi 00 383 LDA (PNTR),Y 
5B5=- SD 55 55 O LPTR STA $5555 
75B8- EE B6 75 3850 INC LPTR+1 
T5BB- DO 03 3860 BNE .1 
5BD- EE B7 75 870 INC LPTR+2 
5C0=- C 0.1 INY 
5Ci- DO EY 890 BNE LOAD.FROM. SECTOR 
75C3= 60 ae LFS2 RTS 
3820 wis 
00- 30 EMO EQ *-EMS 
7T5CH4= 8D 39 . 8D 
75C5= D4 DI DO 
5C38=- C5 AO CC 
5CB- C5 DA D4 
T5CE=- C5 D2 AO 
75Di- D4 CF AO 
7T5D4=- CC CF Ci 
T5D7- C4 AO C1 
T5DA= AO C6 C9 
75DD- CC C5 AC 3325 ~AS -/TYPE LETTER TO LOAD A FILE,/ 
T5EO- 8D 960 eHS 8D 
T5E1i= CF De AO 
T5E4- BC D3 DO 
T5ET= C1 C3 C5 
75EA- BE AO C6 
T5ED= CF D2 AO 
75F0- CD CF D2 
75F3~ C5 AO C6 
5Fo= C9 CC C5 
5F9=- D3 AC 3316 ~AS -/OR <SPACE> FOR MORE FILES./ 
TSFB- 8D 3980 ~HS 8D 
75FC- CF D2 AO 
T5FF- BC De C5 
7602- D4 BE AO 
05- CF De AO 
7608- BC C5 D 
760B- C3 BE A 
T60E- D4 CF AO 
7611= C1 C2 CF 
7614— D2 D4 BA 
bi AO AO 990 ~AS -/OR <RET> OR <ESC> TO ABORT: / 
7619= 00 000 ~HS 00 
56- 4010 EM1 -EQ #-EMS 
761A- 8D 4020 ~HS 8D 
761B- C6 C9 CC 
761E- C5 AO C9 
7621- D3 AOC 
7624- CD DO D 
627 - D 4030 ~AS -/FILE IS EMPTY/ 
28- 0 4040 -HS 00 
5- 4050 EM2 ~EQ *#-EMS 
7639- 8D 4060 ~HS 8D 
62A- C6 C9 CC 
762D- C5 AO C9 
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7630- D3 AO D4 
1933- CF CF AO 
= C2 69 C7 4070 .AS -/FILE IS TOO BIG/ 
7639- 00 4080 “HS 00 
16- 4090 EM3.~—Ss«w EQ. ®-EMS 
Fe AO PF BA 
zs .AS -/ SLOT: / 
= BP ag AS 
. W120 EM =. EQ #-EMS 
u3- Ch p2 c9 
764b~ D6 C5 BA 
g49- AO 4140 .AS -/DRIVE: / 
4k- 00 4150 "HS 00 
1: 4160 EMS EQ ®-EMS 
764B- 8D 4170 “HS 8D 
64C- C5 D2 D2 
{ear CF D2 AO 4180 .AS -/ERROR / 
52- 4190 "HS 00 
NO00 Beecesee cose eee ee eco ewes 
Hal: 8 OF 
7659- 09 08 | 4210 BLKTBL .HS 00.08. 0D.0C. 0B. 0A.09.08 
Too e Oh 3 8 
Teea- O1 OF 4220 .HS 07.06 -05.04%.03.02.01.0F 
2 0 PARMLIST 
. a 83 4306 unrr |: BS £0 DRIVE-1#8+SLOT #16 
5- 00 7 4270 “DA BLOCK. BUFFER 
667- 02 00 u2 Q BLOCK DA 2 
166 s 4300 TRACKS .BS 21 
TE~ 4310 SECTORS .BS 21 


8086/8088 Cross Assembler 


Use your Apple to learn 8086 programming! You can program for 
the IBM PC, the clones, and ALF‘s co-processor board without 
ever leaving the friendly environment of Apple DOS 3-3- 


This easy-to-use cross assembler, based on the S-C Assembler II 
(Version 4.0), covers all the 8086 and 8088 instructions and 
all the addressing modes. Instruction mnemonics are based on 
the Microsoft 8086 assembler. Does not include newer S-C 
Assembler features like macros or the EDIT command. 


Documentation covers the differences from standard S-C 
Assembler operation and syntax. Sample source programs help 
you become familiar with the assembler syntax. 


With permission from S-C Software, XSM 8086/8088 is available 
to owners of any S-C Assembler for $80.00 post-paid. (No 
credit cards or purchase orders.) 


Don Rindsberg 
The Bit Stop 
5958 S. Shenandoah Rd. 
Mobile, AL 36608 


(205) 342-1653 
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APPLIED ENGINEERING 


To a World of Compromise, We Make No Contribution 


THE NEW TIMEMASTER II H.O. 


@ Absolutely, positively, totally PRO-DOS and 
DOS 3.3 compatible. 

@ Time in hours, minutes, seconds and milli- 
seconds (the ONLY PRO-DOS compatible 
card with millisecond compatibility). 

@ 24 hour military format or 12 hour with 
AM/PM format. 

@ Date with year, month, day of week and 
leap year. 

@ Eight software controlled interrupts so you 
can run two programs at the same time 
(many examples are included). 

@ The only card recognized by both the 


INCLUDES MALLISTCOND 
001 oaTee Time 


ARAND T 


DOS 3.3 and PRO-DOS versions of Apple 
Writer He. 

@ Appleworks will now time and date stamp 
all your data automatically. 

@ Compatible with ALL of Apple’s languages. 
Many sample programs for machine code, 
Applesoft, CP/M and Pascal on 2 disks. 

@ On-board timer lets you time any interval 
up to 48 days long down to the nearest 
millisecond. 

@ Rechargeable nickle-cadmium battery will 
last over 20 years. 

@ Two BSR/serial ports for future expansion. 


LARGEST GamPtet aioe GAVLATES Alt 
OTHER CLOCKS 


Full emulation of all other clocks. Yes, we emulate Brand A, Brand T, Brand P, Brand C, Brand S and Brand M too. It’s easy for the H.O. to 
emulate other clocks, we just drop off features. That’s why the H.O. can emulate others, but none of the others emulate us. The Timemaster 
{| H.O. will automatically emulate the correct clock card for the software you're using. You can also give the H.O. a simple command to tell it 
which clock to emulate. This is great for writing programs for those poor unfortunates who bought some other clock card. 


REMOTE CONTROL 


Our BSR X-10 interface option for the H.O. allows you to remotely control up to 16 lights and electrical appliances through your BSR X-10 
home control system in your home or office. You're already wired because a BSR system sends its signals over regular 120 volt wiring. That 
means you can control any electrical device in your home or office without additional wiring. 


VIEWMASTER 80 


There used to be about a dozen 80 column cards for the Apple. 
Now there is only ONE. 


@ TOTALLY Videx Compatible. 

@ 80 characters by 24 lines, with a sharp 7x9 dot matrix. 

@ On-board 40/80 soft video switch with manual 40 column 
override. 

@ Fully compatible with ALL Apple languages and software—there 
are NO exceptions. 

@ Low power consumption through the use of CMOS devices. 

@ All connections are made with standard video connectors. 

@ Both upper and lower characters are standard. 

@ All new design (using a new Microprocessor based C.R.T. 
controller) for a beautiful razor sharp display. 

@ The VIEWMASTER incorporates all the features of all other 80 
column cards, plus many new improvements. 


ALT | SHUT SY LOW POWEE @ COLUMN «TES DOT LICHT FEN G8 COLUM 6 INVEaSE 
SOMMTewitcH $suePoRT OtncN HOes MATAR INPUTS 


‘ved waeestia 
SUPRTI RN 


The VIEWMASTER 80 works with all 80 column applications 
including CP/M, Pascal, WordStar, Format II, Easywriter, Apple 
Writer Il, VisiCalc, and all others. The VIEWMASTER 80 is THE 
MOST compatible 80 column card you can buy at ANY price! 
PRICE $139.00 


PRICE $129.00 BSR Option (may be added later) $49.00 


Z-80 PLUS 
Now Includes New 4.0” Software 

Enter the CP/M world with the new Z-80 Plus card from Applied 
Engineering and introduce your Apple to thousands of new 
programs. Only the Z-80 Plus comes standard with the new 4.0 
software, the most advanced system for running CP/M programs 
ever. Only CP/AM 4.0™ has advanced features like built-in disk 
emulation for popular memory expansion boards (those made by 
Apple and Applied Engineering and others) to give you a faster 
system with more storage. You also get menu driven utilities that 
are much easier to use than the older CP/M utilities so you can 
get down to all that great CP/M software faster. If you already 
own the Z-80 Plus, you can upgrade to the 4.0 software for only 
$29. The Z-80 Plus runs older CP/M programs too, down to 
Version 1.6 (2.2 is the most popular). With the Z-80 Plus yOu can 
run the largest body of software in existence. Simply plug the Z- 
80 Plus into any slot in your Apple. You'll have two computers in 
one and the advantages of both, all at an unbelievably low price. 
@ TOTALLY compatible with ALL CP/M software. 
@ The only Z-80 card with a special 2K “CP/M detector’ chip. 
@ Fully compatible with microsoft disks (no pre-boot required). 
@ Specifically designed for high speed operation in the Apple lle 

(runs just as fast in the If+ and Franklin). 
@ Runs WORD STAR, dBASE II, TURBO PASCAL, FORTRAN-8O, 

PEACHTREE and ALL other CP/M software with no pre-boot. 
@ A semi-custom I.C. and low parts count allows the Z-80 Plus to 

fly thru CP/M programs at a very low power level. (We use 

the Z-80A at a fast 4MHZ.) 
@ Does EVERYTHING the other Z-80 boards do, plus Z-80 

interrupts. PRICE $139.00 


SUPER MUSIC SYNTHESIZER — END MOCKINGBOREDOM 


e@ Complete 16 voice stereo music synthesizer on one card. Just 
plug it into your Apple, connect the audio cable (supplied) to 
your stereo, boot the disk supplied and you are ready to input and 
play songs. 

@ It's easy to program music with our compose software. You will 
start right away by inputting your favorite songs. The Hi-Res 
screen shows what you have entered in standard sheet music 
format. 

@ Now with new improved software for the easiest and the fastest 
music input system available anywhere. 

@ We gives you lots of software. In addition to Compose and Play 


programs, 2 disks are filled with over 30 songs ready to play. 

@ Easy to program in Basic to generate complex sound effects. 
Now your games can have explosions, phaser zaps, train 
whistles, death cries. You name it, this card can do it. 

@ Four white noise generators which are great for sound effects. 

@ Full control of attack, volume, decay, sustain and release. 

@ Our card will play notes from 30HZ to beyond human hearing. 

@ Automatic shutoff on power-up or if reset is pushed. 

@ Many many more features. 

@ Works in any slot of a Ile or Il+ including slot 3 of a Ile. 

PRICE $159.00 


Our boards are far superior to most of the Consumer electronics made today. All L.C.’s are in high quality sockets with mik-spec. Components used throughout. P.C. boards are gless-epoxy 
with gold contacts. Made in America to be the best in the world. All products work in Apple He, 1L 14 and Franklin. Applied Engineering also manufactures a full line of data ac quisition and 
control products for the Apple; A/D converters and digital [/O cards, etc. Please call for more information, All our products are fully tested with complete documentation and available for 


immediate delivery. All products are guaranteed with a no hassle THREE YEAR WARRANTY. 


Call (214) 492-2027, 9 a.m.to11 p.m. 7 daysa week orsend check or money order to P.O. Box 798, Carrollton, Texas 75006. MasterC ard, Visa and 
APPLIED ENGINEERING C.0.D. welcome. No extra charge for credit cards. Texas residents add 5%% sales tax. Add $10.00 if outside U.S.A. 
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Review of M-c-T SpeedDemon......ceeeceeeeee- BOD Sander-Cederlof 


Is the Apple II a slow machine? Hey, it MUST be! After all, 
it is over 8 years old! It only has an 8-bit microprocessor ! 
It only has a 1-MHz clock! It must be many times slower than 


today's PC clones, etc. Isn't it? 


No. 


The 6502 is inherently faster than most other microprocessors. 
An Old rule of thumb had it that a 4-MHz 2-80 ran roughly the 
same speed as a 1-MHz 6502. Other factors, such as memory 
speeds, overhead for screen and keyboard, and disk I/O also 
influence the overall speed, often in favor of the venerable 


Apple 


Some comparisons come to mind with machines from the past. 
Anyone remember MIT's “Whirlwind"? A long time ago, its speed 
was considered super. I'1ll bet it wasn't as fast as an Apple. 
According to the book, it had an upper limit of 2048 16-bit 
words of “high-speed“ memory, and had a design limit of 50,000 
instructions per second. In actual implementation, it only 
ever achieved 20,000 operations per second. And that was with 
a 1 MHz clock! The 6502 with a 1 MHz clock runs from 500,000 
to 142,000 operations per second, depending on which ones you 
are doing. Probably an average of 250,000. 


How about the Bendix G-15? It was the “personal” computer of 
the 1950's, roughly the size of a large refrigerator (much 
warmer though) and selling for only $50,000. Engineering firms 
bought them eagerly for their friendly features, amazing 
flexibility, capacity, and speed. Let's see-.... G-15 had 2183 
words of RAM, on a magnetic drum. 29 bits per word. Most 
operations were measured in milliseconds. A floating point 
interpretive package, called Intercom 500 (or 1000 for double 
precision), could almost keep up with the typewriter (an IBM 
Executive, the primary user I/O device). Paper tape cassettes 
served as handy off-line storage devices. 


Some other popular systems were considered fast with memory 
cycle times over ten microseconds per byte. Fast enough to 
support several users in a timesharing environment, compile 
large Fortran programs, and manage large businesses. And 
usually with smaller than 128K bytes of RAM. Or “core“, as we 
called it in those days. 


Nevertheless, Apples often seem slow- Because we ask them to 
do a lot, and don't want to wait around while it is done. And 
tolerable waiting times one day seem intolerable the next, 
because we get used to it. Remember when a trip around the 
world in 80 days seemed impossibly fast? 


Perceived necessity being a prime motivator for innovation, 
several methods for dramatically accelerating Apples have been 
developed. Titan Technologies markets the Accelerator. and 
Microcomputer Technologies (McT) the SpeedDemon. These both 
promise “up to” 3 5 times faster running speed, and actually 
deliver an average of over 2 times faster. 
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NEW DON LANCASTER RELEASES 


Available ONLY from Synergetics. All software open and unlocked. 


ABSOLUTE RESET (IIc/old Ile/new Ile) ...........000. -- - $19.50 


Get back in total control. No more hole blasting! Access any part 
of any program at any time for any reason. Passes all diagnostics. 
Invisible till activated. Includes EPROM burner adapter details, 
service listings, and a free bonus book. 


APPLEWRITER™ TOOLKITS (DOS 3.3 or ProDOS)....... $39.50 


EIGHT diskette sides include a complete disassembly script; source 
code capturing; self-prompting glossaries; Diablo microjustify and 
proportional space, patches including NULL, shortline, Grappler, IIc 
detrashing, many others; answers to most help line questions; two 
columns; WPL secrets; space on disk; keyword indexing; multi and 
even-odd headers; bunches more. 


Both TOOLKITS (sixteen disk sides ).........ccccccece $59.50 


APPLEWORKS'™ DISASSEMBLY SCRIPT ..........----- $49.50 


TEN diskette sides chock full of Applework’s innermost secrets, 
using Don’s unique and powerful "tearing method". Primarily for 
gonzo hackers and definitely NOT for the faint of heart. 


LASERWRITER/APPLEWRITER UTILITIES .......... $39.50 


Two volume package gives you unmatchably superb Ile text and 
graphics. Included are automatic formatters, boxes and fancy 
borders, daisywheel changers, envelope and label routines, 
unbelievably fast formletters, grids and rulers, HIRES converters, 
DC1 patches, demos, justify routines, self-prompting glossaries, 
help screens, a sign shop, outlined text, more. 


AUTOGRAPHED LANCASTER BOOKS: 


Apple Ile Assembly Cookbook ................00e00. $21.50 
All About Applewriter le ........... 0... 022 eee $14.50 
Enhancing Your Apple IT & We, (Volume IorII).......... $15.50 
Micro Cookbook (Volume Ior II)...............0008. $15.50 


CMOS Cookbook .............0cc0ccceeeves 


Incredible Secret Money Machine................ 


Complete book and software list................ (FREE) 
COMPANION DISKETTES: 

For Enhancing Your Apple II, Volume I.............. $19.50 

For Enhancing Your Apple II, Volume II............. $19.50 


For Don Lancaster’s Assembly Cookbook ............. 


SYNERGETICS 


746 First Street 
Box 809-SC VOICE HELPLINE 
Thatcher, AZ, 85552 (602) 428-4073 


Appleworks, epee atets and ProDOS are registered trademarks of Apple Computer. 
VISA and MASTERCHARGE accepted. Please - no COD, foreign, or purchase orders. 
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We have wanted to try one of these boards tor years. The price 
was too high and our faith too low, so we never bought one. 
Recently the price has dropped considerably, and reports from 
friends using them have increased our faith. When McT offered 
to loan us one for a month, we had no more resistance at all. 


Imagine this scenario: the card arrives by UPS at noon. 

Thirty seconds later we have it in our hands, and are trying to 
find an Apple with at least one empty slot. Despairing of 
that, we take out a card and make room for the SpeedDemon in 
our //e. We turn on the //e. load up the S-C Macro Assembler, 
and proceed to assemble the biggest program we have. Wow! 
That's fast! 


We promptly ran a lot of speed tests, timing various programs 
we commonly use around here: 


S-C Word Processor 


Load 89 sectors 6 8 > 1.2 
Search /##4#/ 10.4 3 3 3.2 
Replace /85/##/ 8.3 2.8 3 0 
Mail Label System (primarily Applesoft) 
Load 48 sectors 23.7 3.8 1.7 
Sort - last name 140.6 49.1 2.9 
Sort - zip code 56-0 20.0 2.8 


S-C Macro Assembler 
Assemble 771 lines 7-2 3.0 2.4 


AppleWorks Data Base 
Load 47K 25. 
Sort - last name 2. 
Sort - zip code De 


AppleWorks Spreadsheet 
Load 35K 0.3 
Recalculate 14.9 

Insert 9 rows 4.9 

In a review by Lee The, Personal Computing, Jan 85, the Apple 

with SpeedDemon was compared to a Compag PC. Lee compared the 

systems using word processors on the two machines. The 
accelerated Apple ran faster in most cases, except when disk 

I/O was involved. In one case, even an un-accelerated Apple 

ran faster; the SpeedDemon to Compag ratio was 4.4! 


To summarize, the SpeedDemon really does make your software run 
faster The absolute maximum speedup factor is 3 5, but no 
“real“ program would achieve it. The two things that keep you 
from reaching 3.5 are I/O and memory. 


Some I/O cards, notably the disk interface, use software 
timing. If you speed up the processor while trying to read or 
write the disk, you are in trouble. SpeedDemon automatically 
slows down to normal Apple speed when you access slot 6- 
Jumpers on the card allow you to do the same for slots 4 and 5. 
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I have a disk controller in slot 7 in one of my Apples; I 
cannot read or write to disks using that controller when the 


SpeedDemon is active. 


Old Apple serial interface cards used software timing loops to 
convert a byte to a bit stream at a given baud rate. These 
cards normally were placed in slots 1 or 2, and thus would not 
be compatible with the SpeedDemon. Modem cards sometimes use 
software timing for dialing, and they would not work right if 
accelerated. Any sound effects created through the Apple 
speaker will be raised way up in pitch. Music cards which 
depend on timing loops will make a whole new kind of sound. 


The card can be turned off in two ways, so the above problem 
areas can be circumvented. During the power up cycle you have 
about two seconds during which you may tap the ESCAPE key. If 
you do, the card will be turned off. Then you hit ctrl-RESET 
to go into a normal boot. Another way to turn off the card is 
to store anything into $CO5B (POKE 49243,0). After the POKE 
the Apple will lock up; when you hit ctr1-RESET it will come 
back in normal speed. There is no way to turn the card back on 
without turning off the Apple- (Some of you can probably find 
a way to re-wire it so it could be turned back on.) 


The other way the card slows down is during memory access. 
Apple memory can only be accessed at a 1 MHz rate, so the 
processor can spend time waiting for memory. SpeedDemon has a 
4096-byte cache memory which can run at a full 3.58 MHz rate. 
The cache is implemented with 4 static RAM chips, providing 
8192 bytes of RAM. These are paired so that you get 4096 data 
bytes and 4096 address bytes. Whenever you read a byte from 
RAM or ROM, the low-order 12 bits of the address select one of 
thes 4096 byte pairs. The high 4 bits of the address are 
compared to the 4 bits in the cache; if they are the same then 
the data in the cache is presumed to be the data you want. If 
not, the processor will wait for Apple's memory to read, and 
then update the cache with the result. Something like that, 
anyway. Stores into memory always slow down to a 1 MHz rate, 
because the stores MUST be performed in real RAM, not just 
cache RAM. 


I might have been talking through my hat in the above 
paragraph- There is no technical documentation available on 
the SpeedDemon, so I am just deducing the way it works from 
external appearances. 


The Titan Accelerator card has a full 64K RAM, rather than a 
cache- It is therefore a little bit faster. Reports from 
those who have tried both indicate Titan is only about 10 
percent faster, if that much. Of course you could design 
artificial situations in which the difference would be much 
more dramatic. Personally I think I would rather have the 
cache- And also the cash, since SpeedDemon costs about $25 
less. 


Titan's card draws about 300 ma at 5 volts, SpeedDemon draws 
about 600 ma- Titan's card uses more CMOS, and is more 
sensitive to static electricity. 
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SpeedDemon uses a 65C02, so you have the additional opcodes and 
andres modes of this enhanced 6502 chip available. I believe 
you could romove the 65C02 plug a 65802 into the socket and 
gain even greater enhancements. You would have to have a 65802 
rated at 4MHz, but the ones I have are only 2 MHz chips. 


There are five PLA's on the SpeedDemon. At least some of these 
are used to keep track of whatever bank switching you do with 
Apple's RAM and ROM. Somehow they are able to keep track of 
the RAMWORKS card too, so the cache doesn't get confused even 
with a megabyte of RAM. I worry about using it with my STB128 
card, or the other cards of the type. Boards which store into 
Apple RAM using DMA transfer will possible give trouble. I 
don't know for certain because I don't have any. 


I also worried about compatibility with QuikLoader. Both QL 
and SD want to take control of the bus on power up or reset. 
Both substitute their own firmware for whatever is plugged into 
the mother board. Sure enough, when I tried them both in the 
same machine they did not work. On power up both cpu's began 
to operate. SD drew its hi-res graphic logo, and then died. 

QL died too. Take either card out, and all is well. 


Speaking of firmware, I should mention that there is a 2716 
with 2K of firmware on the SpeedDemon. When you power up or 
hit ctr1l-RESET the firmware on the card takes control. It sets 
a bunch of //e soft switches, in case it is in a //e, and then 
looks at the power-up bytes to see whther this is a RESET or 
power up. (Remember the power up bytes at $3F3 and $3F4? 

These bytes will be random when you first turn on your Apple, 
but during initialization they are set so that the exclusive-or 
of the two bytes is SA5.) If SpeedDemon thinks you have 
pressed ctrl-RESET, it copies a short (2l-byte) program from 
its own ROM down to $1D0 and jumps to it. The program turns 
off the SpeedDemon ROM (by storing at $C800) and then uses a 
loop to make sure the cache doesn't contain misleading 
information (I call this action TRASHING the CACHE). Then it 
jumps to Apple's normal reset code. 


If SpeedDemon thinks it is power-up time, because the “eor“ the 
bytes at $3F3 and $3F4 is not SA5, it trashes the cache and 
copies a large program down to RAM at $1000 through $17FF. 
Then it trashes the cache again, clears the text screen, and 
jumps to $1000. The copied code at $1000 turns off the 
firmware ROM, clears the hi-res screen, switches on hi-res 
graphics, and draws the SpeedDemon logo. This all takes about 
two seconds. Then it reads the keyboard to see whether you 
have typed an ESCAPE, a "1", or a "T". ESCAPE signals 
SpeedDemon you want to run at normal Apple speed, so it shuts 
itself off. The other codes cause self-testing code to be 
executed. 


I had a lot of fun figuring out the firmware. It so happens 
they purposely arranged all the bits in the EPROM in reverse 
order, so that I had to write a program to flip the bytes 
around before disassembling the code. I guess it was an 
attempt to frustrate reverse engineering. I think they should 
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12 Good Reasons Why 
RAMWORKS' Is The Best 
Expansion Card For Your Ile 


1 APPLEWORKS MEMORY Even though Ramworks enhances and 
expands a VAST ARRAY of other programs, Appleworks is our claim to fame. A 
64K Ramworks will ADD 46K to your available desktop memon,. a 126K 
Ramworks will ADD 91K, a 256K Ramworks will ADD 182K. and a 512K 
Ramworks will ADD 364K and al meg Ramworks will give vou nearly an BOOK 
desktop. And it's all done automatically! When vou plug in more memory 
chips into your Ramworks card, Appleworks will find them. automatically. 
Ramworks also increases the maximum number of records from 1350 to 4300. 


2 APPLEWORKS SPEED AND POWER Ramworks does more than 
just increase the desktop memory (as if that weren't enough). With Ramworks, 
Appleworks will be able to run up to 20 times faster. [f vou buy a 256K or 
larger Ramworks card, Appleworks will automatically load itself in Ramworks. 
This gready increases the speed at which Appleworks operates by eliminating 
all that nasty, ime consuming disk access on Drive i. These are but a few 
reasons why we sav that Ramworks is Appleworks best friend. 


3 EXPANDABILITY Ramworks was designed with the future in 
mind, as vour needs increase. so can Ramworks Clear instructions show vou 
how to plug in more Memon (Cup to | meg). 


4 SPEED Today. as programs become more and more sophisticated, they 
inevitably become larger. And many of today’s best selling programs ike 
Appleworks) won't fit in a 128K Apple. so many of these new larger programs 
continually go back to disk in search of more dati. With Ramworks, vou can 
have enough memory so that the entire program will be loaded into 
Ramworks’ memorn,. This gready increases the speed of software because vour 
disk runs at 300 RPM, but Ranmworks operates at the speed of light! 


5 COLOR The same slot that’s used for memory expansion is iso the slot 
that’s used for RGB color display. so all those lesser memory cards of 
yesterday make you decide in advance if vou want RGB color, Only Ramworks 
lets you decide later to edd RGB color. For only $129, an RGB option can be 
added to Ramworks 19 give vou double high resolution color graphics and 40 
column text All with a razor sharp, vivid brilliance thats unsupassed in the 
industry. The RGB option does not waste another valuable slow but rather 
plugs into the back of Ramworks and attaches to any Apple compatible 
Monitor. Remember. you can order the RGB option with vour Ramworks or 
add it on ata later date. 


6 COMPATIBILITY, OF THE SOFTWARE KIND Programs like 
Appleworks, Magic Office Svstem, Flashealc, The Spread Sheet. Diverse-A-Dos. 
Supercalc, Magicale and many others automaticaly recognize all or most of 
Ramworks memory (512K is average). The simple fact is that Ramworks is 
compatible with more off-the-shelf software than any other RAM card. 
Ramworks is 100% compatible with ALL software written for the Apple 80 
column and extended 80 column card. Additionally, Ramworks cain enulate 
other RAM cards so software wrden for other cards will cun without 
modification. Software written for RAMWORKS will not work on other cards. 
We can emulate others. but others can’t emulate us. 


7 COMPATIBILITY, OF THE HARDWARE KIND Unlike others. 
Ranwworks is fully compatible with hardware add on’s from other comptnies. 
like the Sider and Profile hard disks. And Ramworks was desiuned in 
accordance with the official expansion rules defined by Apple so vou don't 
have to worry about compatibility problems. As vou continue te expand and 
make vour Apple more powertul with other expansion, products from Applied 
Engincenng, vou ll appreciate how cach product has est features designed 
to work with Rumworks and other products to give vou we total performance 
Per kage chatis more powerful than the sum of its parts. 


8 IT SELLS THE MOST Popularity transkites into great sotnsare: support 
he use software companies cain tC support all RAM cards. thes can only 
support the ones their customers are dikely to own And softwitre companies 
appreciate the fice thie when thes write software for Ramwerks inthe He, 


SATENT PE 


{IREA ABH GED 


thev're also writing software for our Memon expansion card for the Ee, 
Z-RAM. And our customer list reads like the Who's Who of Apple computing 
with just about every software company in the lind buying one, including 
Apple Computer (in the hundreds), Rupert Lissner, and Steve Wozniak (we 
did't give one to Mr. Wozniak just to use his name. 2 one meg Ramworks 
were paid for at full price). 


9 IT’S FROM APPLIED ENGINEERING Unlike most of the 
competition, we only make accessories for Apple. so we'll never spend your 
money on IBM product research. Applied Engineering's vears of experience 
and wide product line really pavs off and because of our high sales levels we 
buy most of our LC. chips factory direct. So don't let our flow prices fool vou, 
thev're cuused by high volume production. Thats why we can offer the most 
memory for the least money. Guaranteed! 


10 ITS GOT IT ALL 


& Sharp 80 Column Text MRAM Disk software available. 
& Double high resolution graphics compatible with Applesoft, 
(with or without RGB option) PRO- DOS, DOS 3.3. and PASCAL 
& User Expandable to | Megubyte ($29) 
MW Can Use 64K or 256K RAMS in RAM Disk available for CP. M 
any combination ($29). (This program. is included 
&@ Adds Memon to Appleworks with our CP/M card) 
Y Accelerates Appleworks & Visicale preboot available ($29) 
& 100% Compatibility with Y RGB option 
All He software Y@ Takes only one slot 


MS vear no hassle warrane 


1 1 THE PATENT OFFICE HAS ONE There are many advanced 
features on Ranwworks. but owo pints of the design are so advanced we 
applied for patents. One patent application deals with our ultra East. ula 
smooth 80 column screen display, and the other patent application deals with 
our ingenious way of dramatically reducing the power and heat of memory 
chips and improving reliability atc dye same time. 


1 2 HERE TODAY, HERE TOMORROW in the seven vear weve 
been making products for the Appleowe've seen alot oF Companies come and 
go. Although nothing is forever, we're growing. expanding and we're 
profitable Andi we are totally committed to Apple computing, which means 
you'll never ran out of things to do with Ramworks Or tor that matter. 
reasons to buy one. 


Ramworks” with G¢K $179 
Rumworks” with 128K $249 
Ramworks” with 250K $299 
Ranworks” with 512K $399 
Ramworks™ with | MEG. $649 
RGB Opiion Caan be added Later) $129 


Call (214) 241-6060 

Yam tod) pam. 7 days ae week or send cheek of money order to. 

Applied Engineering, P.O. Box 798, Carrollton, Texas 7006 
eee 


— 
eo MasterCard aii Vis and 
COD. welcome No este chitge for credit cards Lexis Residents add ste. 
sales tax. Add $10.00 if Outside US.A. 


- 


APPLIED ENGINEERING 
“We Set the Standard” 
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have re-arranged the address lines too, if they really are 
worried about it. 


If all the above makes you want to rush right out and buy one, 
the price is $295 from Microcomputer Technologies (McT), at 
1745 21st St., Santa Monica, CA 90404. Their phone number is 
(213) 829-3641 If you are a member of Call APPLE, they are 
selling the SpeedDemon card for only $199. The name on the 
card has been changed to “Mach 3-5", but it is the same as 
SpeedDemon. Call them at (206) 251-5222. Since the Call APPLE 
price is as close to: wholesale price as we can get, we will not 
be trying to sell this board at S-C Software. 


By the way, Call APPLE's ad contains a warning: “Mach 3.5 is 
not compatible in speedup mode with Saturn, Legend, Prometheus 
expansion memory cards with programs that make use of the extra 
banks on these cards. A compatible version of Mach 3.5 may be 
specially ordered." 


IF YOU HAVE A 
HARDWARE DESIGN FOR 


THE APPLE, APPLIED 
ENGINEERING PAYS TOP 


DOLLAR FOR z= 
GOOD 


HARDWARE 
DESIGNS. 


Please call or 
write 

Applied Engineering 
P.O. Box 798 
Carrollton, TX 75006 
(214) 241-6060 
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Multi-Level ProDOS Catalog.......cceecesceeeBObD Sander-Cederlof 


Last week I looked through some old piles of papers and came 
across a program by Greg Seitz, dated Dec 20, 1983 It was 
attached to a set of ProDOS Tech Notes, and Greg apparently 
worked at Apple at that time. 


Greg's program lists the filenames of an entire PropDOS 
directory, showing the whole tree. It shows directory files by 
printing a slash in front of the filename, and shows the level. 
py indenting. For example. a typical listing might look like 
this: 


PRODOS 
BASIC.SYSTEM 
/UTILITIES 
HELPER 
DOER 
/MORE 
WHATEVER 
AND .ANOTHER 
TEXT .FILE 
ANOTHER 


A listing like this can be a big help in finding things on a 
large hard disk. The program can also be extended in many 
ways. One that comes to mind immediately is to print the rest 
of the CATALOG information as well as the file names. Another 
is to create a complete CATALOG MANAGER utility, which would 
permit re-arranging the filenames, promoting and demoting 
files, and so on. 


I typed in Greg's program, and then I- rewrote it. The listing 
that follows bears very little resemblance to his code, but I 
do thank him for the help in getting started. 


The program assumes a prefix has been set. If there is no 
prefix, you will get a beep and no listing. If there is a 
prefix, and the directory named is online. the listing will 
begin with that directory. Another enhancement would be to 
display the current prefix, and allow accepting it or changing 
it before starting the filename listing. 


If we were always starting with the volume directory, it would 
be a little easier The volume directory always starts in 
block 2. However. since we are able to start with any 
directory, we do not know where it starts. ProDOS allows you 
to read a directory, and we can get the first block of any 
directory by using MLI to open the directory file. 


Lines 1100-1120 read the current prefix into a buffer. The 
lines 1130-1150 open that file. Although I have never seen it 
in the books, apparently OPEN also reads the first block, 

After the OPEN call, BUFFER.ONE contains the first block of the 
directory file. Unless we are willing to do a complete search 
without ProDOS's help, this is the only way I know of to find 
the first block of a directory file (other than the volume 
directory). 
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Since the only reason to OPEN the directory file was to read 
the first block, lines 1180-1200 close it again. If any of 
these MLI calls don't go through, line 1210 will ring the alarm 
and stop. 


Lines 1230-1260 start up the directory listing. The first 
block ONLY will be in BUFFER.ONE- All subsequent blocks will 
be read into BUFFER.TWO. In order to make the LIST.DIRECTORY 
program completely recursive, it is called with the buffer 
address in a zero-page pointer. SETUP.NEXT.BLOCK also gets the 
next block pointer from the buffer and saves it in NEXT.BLOCK. 


LIST.DIRECTORY is really quite simple. in spite of its size. 
Izs main function is to print a list of filenames. Each 
filename is preceded by a number of blanks, determined by 
N2ST.LEVEL- NEST.LEVEL is incremented at line 1290, each time 
LIST.DIRECTORY is called. If a file listed happens to be a 
directory file, LIST.IDRECTORY saves all the pointers and 
counters on the stack and then calls itself. When the 
subdirectory's files have all been listed, that recursive call 
of LIST.DIRECTORY will return, the pointers and counters can be 
unstacked, and the listing can continue. 


The format of the information in a directory is detailed quite 
well in both "Beneath Apple ProDOS" and “Apple ProDOS Advanced 
Features“. (We recommend and sell both books.) The first four 
bytes of each block are two block numbers: that of the 
previous block, and that of the next block, in the same 
directory. This allows scanning in both forward and reverse 
directions through a directory We will only use the 
next-block pointers in our program. After the block numbers 
there are 13 descriptors of 39 bytes each. The first 
descriptor in a directory describes the directory itself, and 
the rest describe files. 


For some reason Apple was not quite sure that it would always 
use 13 39-byte descriptors, so they stored these two numbers in 
the directory descriptor. Anyone who access a directory is 
supposed to look up these two numbers and use them, just in 
case Apple decides to change them someday. The directory 
descriptor also contains an active file count. When a file is 
deleted this count is decremented, but the file descriptor 
remains. We use the active file count to determine when we 
reach the end of a directory. Lines 1300-1360 pick up the 
bytes per descriptor. descriptors per block, and active file 
count and save them 


Lines 1370-1450 set up PNTR to point at the first file 
descriptor. which follows the directory header. 

CURRENT .ENTRY.NUMBER will count up to 13, so we will know when 
it is time to read another block. We start at 2, because the 
first block uses the first descriptor for the header- We also 
Clear the file count. 


Lines 1460-1500 check for the special case of an empty 
Girectory. If there are no active files, we are finished. 
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Expanding Your IIc 
Is Easy 


With Z-RAM 


Applied Engineering and Apple computer have teamed 
up to take your IIc to new heights. 


Applied Engineering’s Z-RAM card for the IIc is available 
with 256K or 512K of additional memory and a powerful 
Z-80 microprocessor for running CP/M software. 


Z-RAM fits neatly inside the IIc. Installation is easy, clear 
instructions show you how. You'll need a screwdriver and 
about 10 minutes (if you can change a light bulb you can 
install Z-RAM). 


Z-RAM and Appleworks will knock your socks off. 


A 256K Z-RAM will give you a 

229K available desktop and 

Appleworks will be completely 

loaded into memory. Appleworks 

will now run about 10 times faster 

in your IIc with 1 disk drive 

than in other IIc’s with 2 disk 
drives. A 512K Z-RAM will give 
you a 413K available desktop. 

A 256K Z-RAM can be upgraded 

SST TEE to 512K by just plugging in 

more memory chips. 

Z-RAM is also a high speed solid state disk drive. With 
Z-RAM, your programs will load and save over 20 times 
faster. Z-RAM’s RAM disk is compatible with Applesoft, Pro- 
DOS, DOS 3.3, PASCAL and CP/M. And with Z-RAM, you 
can copy a disk in one pass. Just insert the original, 
remove the original, insert blank disk! That's it! Z-RAM is 
another disk drive, only 20 times faster, 4 times larger 
capacity, and no whirring, clicking or waiting! 


APPLEWORKS HAS 413K 
AVOE ABLE 


RAMDRIVE IS ENGAGED 


DRESS RETURN TO BEGIN 


But before you start panting over all that extra memory, 
don’t forget that the Z-RAM card has a built-in high speed 
Z-80 processor chip that allows you to run CP/M programs 
like Wordstar, dBASE II, Turbo PASCAL, Microsoft BASIC, 
FORTRAN and COBOL and over 3,000 other CP/M 


programs. So Z-RAM not only makes Apple programs run 
better and faster, it lets you run MORE programs. 


With the Z-RAM card installed, your IIc is still your Ic 
only now you'll have that extra memory that Appleworks 


and other programs need. And you can mun all that great 
CP/M software that others can only dream about. 


Z-RAM is 100% compatible with all IIc software and 
hardware including the mouse, 2nd disk, modem and 
printer. Z-RAM is easily handled by the IIc power supply as 
power consumption is kept very low by using two custom 
integrated circuits and a patent pending power saving 
design. And Z-RAM is from Applied Engineering, the 
acknowledged leader and innovator of accessories for the 


Apple. 


Z-RAM comes complete with manual, RAM disk software, 
Z-80 operating system, CP/M manual and a 3 year no 
hassle warranty. 


So the next time somebody asks you why you didn’t get 
an IBM P.C.,, tell him you bought a IIc because the IBM 
didn’t have enough memory and was too slow and 
couldn’t run CP/M software. And tell him you made it past 
the 8th grade. 


Z-RAM with 256K 
Z-RAM with 512K 


$449 
$549 


If you want to run CP/M software, but don’t need more 
memory, may we suggest our Z-80c card. The Z-80c offers 
the same CP/M performance as Z-RAM but has no memory 
expansion ports. And the Z-80c will not affect the running 
of Apple programs. The Z-80c is priced at only $159.00 and 
should you ever want to upgrade to Z-RAM, we'll refund 
your full purchase price. 


Call (214) 241-6060 
9 a.m. to 11 p.m. 7 days a week or 


Send check or money order to: 
Applied Engineering 

P. O. Box 798 

Carrollton, Texas 75006 


MasterCard gg Visa and 


CO.D. welcome. No extra charge for credit cards. 
Texas residents add 5%% sales tax. Add $10.00 if 
outside U.S.A. 


A 


APPLIED ENGINEERING 
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Apple Assembly Line.....July, 1985......Copyright (C) S-C SOFTWARE.....Page 25 


Lines 1510-1750 print out the file name from the current file 
descriptor. The first byte of a descriptor contains a code for 
the type of file in the [first nybble, and the length of the 
file name in the second nybble. If both are zero, the file has 
been deleted. The other legal values are $lx, $2x, and $3x to 
Bignify a seedling, sapling, or tree file, respectively; and 
$Dx to signify a directory file. All we care about is whether 
is a directory file or not, and how long the file name is. 


If it is a directory file, lines 1760-2100 will be executed. 
Lines 1760-1860 push the counters and pointers on the stack. 
Lines 1870-1930 read in the first block of the sub-directory. 
Line 1950 calls LIST.DIRECTORY to list the subdirectory. After 
it is finished, line 1960 will decrement the nesting level. 
Lines 1970-2060 unstack the pointers and counters. If we were 
still in the first block of the highest level directory (where 
we started), we do not need to read the block again: it is 
still in BUFFER-ONE- Otherwise, lines 2070-2100 read the block 
back in. If we did not care how much memory we used, we could 
make this program a lot faster by using more buffers. We could 
have a different buffer for each level. so that blocks would 
never have to be re-read. 


Lines 2110-2210 count the file just listed, and then check to 
see if our count is the same as the active file count from the 
directory header- If so, we are finished. 


If we are not finished, lines 2220-2290 bump the pointer into 
the directory block by the size of a descriptor entry. If we 
are still in the same block, that is all that we need to do. 
If not, lines 2350-2420 read in the next block and set things 
up for it. Then it's back to the top again for the next file 
hame ! 


We hope some time in the not-so-distant future to be able to 
write a complete catalog manager program like I started to 
describe back at the beginning of this article- Some of you 
are using Bill Morgan's CATALOG ARRANGER for DOS 3-3. and this 
would be an equivalent utility for ProDOS. We're not quite 
ready yet, but this program is a step in the right direction. 


1010 Seuemennnnennn ewww ewe mmeww ome mooe 
BFOO- 1020 MLI -EQ $BF00 
BF30—- ety DEVNUM .EQ $BF30 
FBDD=- 0 BELL .EQ $FBDD 
8E- 1050 CROUT .EQ $FD8E 
FDED- 1060 COUT .EQ $FDED 
EB- Anbe PNTR -EQ $EB AND EC 
1080 Sunwnnnn wan neccewwwe none ooo woo one 
1090 CAT 
0800- 20 00 BF 1100 JSR MLI GET CURRENT PREFIX 
0803- cf 14 09 1110 DA #3C7 .P. PREFIX 
0 0 - B 1 1120 B e eee ROR 
OSO0S—- 20 00 BF ey JSR MLI OPEN THE DIRECTORY 
O80B- C8 2D 09 1140 -DA #$C8,P.OPEN AND READ FIRST BLOCK 
O80E- BO OE 1130 BCS . -» e ERROR 
0810- ab 30 1160 LDA DEVNUM SET UP READ MLI BLOCK 
0813—- 8D 09 UL STA R-DEVNUM 
0816=- 20 00 1180 JSR MLI CLOSE THE DIRECTORY 
0819= CC 33 0° 1390 -DA #$CC,P.CLOSE 
081C= 90 1200 BCC . e+eNO ERROR 
O81E- 20 DD FB 1210 .1 JSR BELL INDICATE ERROR 
0821- 60 1220 RTS 
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0822=- AQ 00 1230 .2 LDA #0 BUFFERS ON PAGE BOUNDARIES 
O82h- BD 44 09 1240 STA NEST. LEVEL START AT TOP LEVEL 
0827- AO OA 1250 LDY /BUFFER.ONE POINT TO NEXT BLOCK 
0829- 20 18 09 TOO gc JSR SETUP. NEXT. BLOCK 
1280 LIST. DIRECTORY 
082C- EE 44 09 sony Gee nre pink. DROP TO NEXT LEVEL 
O§2F- AO 1310 DY #38 
0831- Bi E 1320 .1 LDA (PNTR) GET: BYTES.PER. in. BLOGK: 38 
08 e- 38 18 09 13h0 STA BYTES. BER. ENTRY-35.-Y ENTRIES . PER.BLOCK. . 
08 36- 1340 DEY FILE.COUNT...... 37,38 
0839- BO Fe 1300 oe 
I3a0 $.--POINT TO FIRST FILE NAME----- 
083B- AQ 02 1380 LDA #2 SKIP OVER DIR HEADER 
O83D- 8D 41 09 1339 STA CURRENT. ENTRY.NUMBER 
O840- OA 1400 ASL A=4. CLEAR CARRY 
O841- 6D 3B 09 1410 ADC BYTES .PER. ENTRY 
O844- 85 EB 1420 STA PNTR POINT AT FIRST NAME 
0846- 42 0 30 LDA #0 START FILE COUNT 
OR - F 09 14 STA CURRENT.FILE.COUNT 
O84B- 8D 40 0 ieee STA CURRENT .FILE.COUNT+1 
1460 #---STOP IF NO ACTIVE FILES------ 
O84E- AD 3D 0 1378 LDA ACTIVE.FILE.COUNT 
0851- OD 3E 09 14 RA ACTIVE.FILE.COUNT+1 
0854- DO 51 1490 2 .e. AT LEAST ONE FILE 
0856- 60 1500 RTS .. END OF DIRECTORY 
1319 #..-PRINT FILE NAME-------------- 
0857=- AO 00 1520 .2 LDY #0 POINT TO TYPE/LENGTH 
0859- Bi EB 1330 LDA (PNTR),Y 
085B- FO 6C 15 BEQ .8 O = DELETED FILE 
O85D- 29 OF 1220 AND #$0F ISOLATE NAME LENGTH 
O8SF- AA 13 0 T X = #CHARS IN NAME 
ORE oe is Fi 09 ho at NEST. LEVEL NUMBER OF LEADING BLANKS 
0865- 20 ED FD 1320 3 JSR cour INDENT BY DIRECTORY LEVEL 
see Bee 183 BE 
O86B- B1 EB 1620 LDA (PNTR),Y GET TYPE/LENGTH 
O86D- 48 1630 PHA IL, 2L, 3L, OR DL 
O86E- 10 05 1640 BPL .4 ~» NOT DIR FILE 
SES 88 AD > 1600 ek door © BHA FALE. Pazn 4 sas 
0875- C8 1670 4 INY PRINT THE FILE'S NAME 
SHE BEE ese BRR SEA =x 
O87A- 20 ED FD 1700 JSR COUT 
Se: Obes ee Ba a 
OB - 20 BE FD 1730 JSR CROUT 
0883- 68 1740 PLA GET ak AGAIN 
1760 *---PUSH DATA ON STACK----------=- 
0886- A5 EC ide LDA PNTR+1 SAVE POINTER IN CURRENT BLOCK 
See te ao Hs 
O88B- 4 100 PHA SAVE: R.BLOCK 
O88C- A2 00 1810 LDX #0 BYTES . PER. ENTRY 
O88E- BD 39 09 1820 .5 LDA PUSH.VARS.X ENTRIES . PER .BLOCK 
0891- 48 1830 PHA ACTIVE.FILE.COUNT 
0892- E8 1840 INX CURRENT .FILE.COUNT 
SSSe- OB SPR Gie fgus coum Sage ne 
1 fo #.--READ HEADER OF SUBDIR-------- 
OR ete AQ i2 18380 LDY #$12 POINT AT KEYBLOCK POINTER 
0 2 Bi EB 1 3° LDA (PNTR),Y GET HIGH BYTE 
siec- 
OR 3D- Bt E 09 1820 SSRCRE (P AD, we jee LOW BYTE 
190 #---RECURSIVE ¢ erro reer eren= 
O8A2- 20 2C 08 1950 JSR LIst. DIRECTORY 
O8A5- CE 44 09 1960 DEC NEST. LEVEL POP TO HIGHER LEVEL 
1370 #---POP DATA OFF STACK----------- 
eee Ag OB 13 6 Bra #PUSH.COUNT GET BLOCK OF VARS 
O8AB- ap 38 09 2000 STA PUSH.VARS-1.X 
O8AE- CA 2010 DEX 
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If You Have 


APPLEWORKS" 


It's Easy To Tell If You 
Have A Timemaster H.O. Clock 
In Your Apple 


Disk: Drive 1 


RATN REND 


Save Desktop files to disk 


Remove files from the Desktop 


Other Activities 
Quit 


Hen press kKeturn 


MAIN MENU 


remem 


Work with ane of the files on the Desktop 


Just Look Right Here 


Only the Timemaster H.O. displays the date and time on, 


the Appleworks screen.* If vou don't have a Timemaster 
H.O., youll just get the help key reminder. The 
Timemaster 110. will also automatically time and date 
stamp vour files on disk. And don’t forget: the Timemaster 
H.O. has all the features of all the competition combined, 
including year, leap year (not just in PRO-DOS), month, 
date, day, hours, minutes. seconds and milliseconds. The 
Timemaster LO. is compatible with PRO-DOS, DOS 3.3. 
PASCAL and CP/M. And the Timemaster 1LO. automatically 
emulates all other clock cards so vou wort have any 
compatibility problems because the Timemaster H.O. 
works with ANY program that reads ANY clock. 

In fact, you could put ALL the competitive cards in every 
slotin your Apple and vou still wouldit have all the 
features of the Timemaster ILO. 

The Timemaster FLO. comes with a ton of fun and 
useful software. It has an easy to read vet detailed manual, 
a 20 year auto-recharging batter and a 3 year no hassle 
warranty. 


TIMEMASTER H.0O. 
SIMPLY PUT, 
ITS SIMPLY THE BEST $129.00 Complete 


“if vou purchased at Timemaster H.O. prior to AppleWorks support, an easy 
to use patch program is available for $20.00. 


APPLIED ENGINEERING 
We Set the Standard 


Call (214) 241-6060 9 am. to 11 p.m, 7 days a week or 
Send check or money order 

P.O. Box 798 
Carrollton, Texas 


oe = 


MasterCard, Visa and C.O.D. welcome. No extra charge 
for credit cards. 

Texas residents add 5%% sales tax. 

Add $10.00 if outside U.S.A 


75006 
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O8AF- DO F9 2020 BNE .6 


O8Bi- 68 2030 PLA 
08B2- BS EB 2040 STA PNTR GET KEYBLOCK POINTER 
O8BH- 6 2050 PLA 
O8B5- 85 EC 2060 STA PNTR+1 
O8B7- C9 0C _—- 2070 CMP /BUFFER.TWO 1S BLOCK IN BUFFER, TWO? 
OBB9- 90 06 2080 BCC .7 ..eNO, DON'T NEED TO READ 
O8BB- 30 00 BF 2090 JSR MLI ro YRS, MUST READ THE BLOCK 
O8BE- 80 35 09 210 A #$80.P. READ 
2110 #-——COUNT Fil B2escesscscesass 
O8C1- EE 3F 09 2120 .7 INC CURRENT. FILE. COUNT 
O8C4- DO 3 2130 BNE .8 
O8C6- EE 40 09 2140 INC CURRENT .FILE.COUNT+1 
2190 $..-SEE IF THAT WAS LAST FILE---- 
O8C9- AD 3F 09 2160 .8 LDA CURRENT. FILE. COUNT 
O8CC- CD 3D 09 2170 CMP ACTIVE.FILE.COUNT 
O8CF- AD 40 09 2180 LDA CURRENT .FILE.COUNT+1 
O8D2- ED 3E 09 2190 SBC ACTIVE.FILE.COUNT+1 
O8D7- 60 2210 RTS >. END OF DIRECTORY 
2220 #=---ADVANCE PNTR TO NEXT ENTRY-~- 
OBD8- 18 2230 .9 CLC 
O8D9- A5 EB 22 LDA PNTR GET RESULT IN Y,X 
O8DB- 6D 3B 09 2250 ADC BYTES. PER.ENTRY 
O8DE- AA 2260 TAX 
O8DF- 85 BC 2270 LDA PNTR+1 
OREI- 69 00 2280 ADC #0 
OBE3- A 2290 TAY 
2300 ®---ARE WE STILL INSIDE BLOCK?--- 
OBEY- AD 41 09 2310 LDA CURRENT. ENTRY. NUMBER 
O8E7- EE 41 09 2320 INC CURRENT. ENTRY. NUMBER 
OBEA- CD 3C 09 2330 CMP ENTRIES .PER.BLOCK 
2390 #---READ NEXT BLOCK-------------- 
O8EF- AD 42 09 2360 LDA NEXT. BLOCK 
O8F2- AE 43 09 2370 LDX NEXT. BLOCK+1 
O8F5- 20 08 09 2380 JSR READ. NEXT BLOCK 
Ee 2 31 RENT . ENTRY Fee ea BROCk 
Hire fo a ae aL GP Ge Bren atoll Waa 
is 5 LDY /BUFFER. TWO 
0901- 86 EB 2430 .10 STX PNTR NEW PNTR VALUE 
0903- 88 EC 24 STY PNTR+1 
0905- &C 57 08 24 0, : .».TO LIST NEXT FILENAME 
2470 READ. NEXT. BLOCK 
0908- 8D 39 09 24 STA R.BLOCK BLOCK # IN X,A 
O90B- 8E 3A 09 2490 STX R.BLOCK+1 
090E- 20 00 BF 2500 JSR MLI READ THE BLOCK 
0911- 80 35 09 2510 .DA #$80.P. READ 
0914- a9 00 ~~ «2520 LDA #BUFFER.TWO WE USED BUFFER. TWO 
0916- Ao OC 2530 LDY /BUFFER. TWO 
250 SETUP. NEXT.BLOCK 
0918- 85 EB 2550 STA PNTR PNTR FROM Y,A 
091A- 84 FC 2560 STY PNTR+1 
091C- AO 02 ~=—- 2570 LDY #2 GET NEXT BLOCK # 
O91E- B1 EB 25 LDA (PNTR),Y 
0920- 8D 42 09 2590 STA NEXT. BLOCK 
0923- C 2600 INY 
0924- B1 EB 2610 LDA (PNTR),Y_ 
0926- 8D 43 09 2620 STA meer atacne) 
0929- 60 2630 RTS RN 
092A- 01 2650 P.PREFIX .DA 
092B- 00 OC 2 60 ; “DA BUFFER. TWO 
092D- 0 AS P. OPEN -DA #3 
092E- 00 OC 0 “DA BUFFER. TWO 
0930- 00 0A $2700 OPENBUF DA BUFFER.ONE 
0932- 00 10 “DA #0 
0933- 01 30 P.CLOSE  .DA #1 
0934- 00 27 -DA #0 
0935- 0 20 PLE COA 
O83te 88 2170 R.DEVNUM .DA fico 
0937- 00 0C 2780 -DA BUFFER. TWO 
0939- 2190 PUSH.VARS -EQ ® 
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093B- 2820 BYTES .PER.ENTRY BS 1 
093c- 2830 ENTRIES .PER.BLOCK "BS 1 
03 D- 580 ACTIVE.FILE.COUNT "BS 2 
093F- 2850 CURRENT .FILE. COUNT “BS 2 
OM ee 
ob- 2800 PUSH . COUNT "£Q ®-PUSH.VARS 
0944~ 2960 NEST . LEVEL BS 1 
= 2320 WASTED .EQ #4+255/256#256-# 
0945~- 28 0. *BS WASTED 
0A00- 2050 BUFFER.ONE .BS 512 
0C00- 3 bo BUFFER-TWO BS 512 


Allow BSAVE to New Non-Binary Files in BASIC.SYSTEM 1-1 
cocccccccccccee Mark Jackson 


Chicago, Illinois 


I consider it a bug: BASIC.SYSTEM doesn't allow BSAVEing to a 
new file unless the type is binary- Yet it is equally 
desirable to be able to BSAVE to non-binary files without first 
CREATEing them 


I discovered this problem while implementing FIG-FORTH in 
ProDOS when I wanted to save the data blocks using as little 
code as possible. and at the same time allow use of standard 
text-file word processors. 


BSAVEing would solve the code length problem, but to make a 
text file I would have had to CREATE the file first, thus 
decreasing speed and increasing code length. Therefore I 
looked for the BSAVE code inside BASIC.SYSTEM to fix the bug. 


As it comes from Apple- BASIC.SYSTEM's parser puts the 
specified type in S$BE6A and then the BSAVE processor places it 
there again. I used the space this redundant code took for my 
patch. 


There seems to be no good reason for Apple to purposely prevent 
BSAVEing to new non-binary files, so I think my patch is both 
worthwhile and safe. 


The following applies only to Apple's BASIC.SYSTEM version 1.1. 
which is the latest as far as I know- The addresses shown are 
the actual running position. If you want to patch the SyS file 
by BLOADing at A$2000, then addresses SADxx will be at $37xx 
and addresses SAExx will be at $38xx. 

The following is in the CREATE code. 

Now is: 


AD41- A9 OF LDA #S0F DEFAULT SYS FILE 
AD43- 8D 6A BE STA SBE6A PUT IN GLOBAL PAGE 
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Change to: 


#SOF 
SBE6A 


LDX 
STX 


AD41- A2 OF 
AD43- 8E 6A BE 


The following is in the BSAVE code, and is only reached if it 


is a new file: 
Now is: 


ASSUME TYPE IS BIN 


A9 06 LDA 


ADF5- 
ADF7- 
ADFA- 
ADFD- 
AE00- 
AE02- 
AE04- 


Change to: 


ADF5- 
ADF8- 
ADFB- 
ADFD- 
ADFF- 
AE01- 
AE04- 


8D 6A 
8D B8 
AD 56 
29 04 
DO OE 
20 46 


AE 6A 
AD 56 
29 04 
DO 02 
A2 06 
8E B8 
20 43 


BE 


BE 
BE 


BE 
AD 


STA 
STA 
LDA 
AND 
BNE 
JSR 


LDX 
LDA 
AND 
BNE 
LDX 
STX 
JSR 


#506 

SBE6A 
SBEB8 
SBE56 
#$04 

SAE12 
SAD 46 


SBE6A 
SBE56 
#$04 

SAE01 
#$06 

SBEB8 
SAD 43 


PUT IN GLOBAL PAGE 
SET-FILE-INFO LIST 
CHECK IF TYPE GIVEN 


IF YES. THEN ERROR 


CREATE NEW FILE 


FILE TYPE FROM PARSING 
CHECK IF TYPE GIVEN 


IF YES SKIP DEFAULT 


DEFAULT BIN FILE 


SET-FILE-INFO LIST 


GO CREATE FILE 


Thanks to Don Worth and 


dis-assembling, 
ProDos." 


through 


coupon from Beneath Apple ProDOS.) 


Pieter Lechner for their help in 
their book “Supplement to Beneath Apple 
(This is the book you get by sending in $10 and a 


Now you can monitor and control the world (or at least your part of it) with a little help from 


APPLIED ENGINEERING 


SIGNAL CONDITIONER 


Our 8 channel signal conditioner is designed for use with both our A/D converters. This 
board incorporates 8 F.E.T. op-amps, which allow almost any gain or offset. For example, 
an input signal that varies from 2.00 to 2.15 volts or a signal that varies from 0 to 50 
mV can easily be converted to 0-10V output for the A/D. 


12 BIT, 16 CHANNEL, 
PROGRAMMABLE GAIN A/D 
@ All new 1984 design incorporates the 
latest in state-of-art LC. technologies. 
@ Complete 12 bit A/D converter, with an 
accuracy of 0.02%! 


@ 16 single ended channels (single ended 
means that your signals are measured 
against the Apple’s GND.) or 8 
differentia! channels. Most all the 
signals you will measure are single 
ended. 

@ 9 software programmable full scale 
ranges, any of the 16 channels can have 
any range at any time. Under program 
control, you can select any of the 
following ranges: +10 volts, £5V, 
£2.5V, £1.0V, £500MV, +250MV, 
+TOOMV, t50MV, or £25MV. 

@ Very fast conversion (25 micro seconds). 

@ Analog input resistance greater than 
1,000,000 ohms. 

@ Laser-trimmed scaling resistors. 

@ Low power consumption through the 
use of CMOS devices. 

@ The user connector has +12 and -12 
volts on it so you can power your 
sensors. 

Only elementary programming is 
required to use the A/D. 

@ The entire system is on one standard 
size plug in card that fits neatly inside 
the Apple. 

@ System includes sample programs on 


disk. PRICE $319 


\ tew applications may include the moni- 
toring of @ flow @ temperature @ humidi- 
tv @ wind speed @ wind direction @ light 
micnsity @ pressure @ RPM @ soil mois- 
ture and many more, 


A/D & D/A 
A/D & D/A Features: 
@ Single PC card 
@ 8 channels A/D 
@ SB channels D/A 
@ Superfast conversion time 
@ Very easy programming 
@ Many analog ranges 
@ Manual contains sample applications 


A/D SPECIFICATIONS 

@ 0.3% accuracy 
@ On-board memory 
@ Fast conversion (.078 MS per channel) 
@ ND process totally transparent to 

Apple (looks like memory) 
@ User programmable input ranges are 

0 to 10 volts, 0 to 5, -5 to +5, 2.5 

to+#2.5. 5lo0, -10to 0, 
The A/D process takes place on a continuous, 
channel sequencing basis. Data is automatic- 
ally transferred to its proper location in the 
on-board RAM. No A/D converter could be 
easier to use. 

D/A SPECIFICATIONS 

@ 0.9% accuracy 
@ On-board memory 
@ On-board output buffer amps can 

drive 5 MA 
@ D/A process is totally transparent to 

the Apple (just poke the data) 
@ Fast conversion (003 MS per channel 
@ Leer programmable output ranves are 

0 to 5 volts and 0 to 10 volts 
The D/A section contains 8 digital to analog 
converters, with output buffer amplifiers and 
all interface logic on a single cava, On- card 
latches are provided for each of the cight 
D/A converters. No D/A Converter Could be 
easier to use, The on-board amplifiers are 
laseetrinnomed during manufacture, thereby 
climinating anv requirement for off-set 


nulting. PRICE $199 


The signal conditioners outputs are on a high quality 16 pin gold 1.C. socket that 
matches the one on the A/D’s so a simple ribbon cable connects the two. The signal 
conditioner can be powered by your Apple or from an external supply. 


FEATURES , 
@ 4.5” square for standard card cage and 4 mounting holes for standard mounting. The 
signal conditioner does not plug into the Apple, it can be located up to % mile away from 
the A/D. 


@ 22 pin.156 spacing edge card input connector (extra connectors are easily available i.e. 
io Shack). 


@ Large bread board area. 
@ Full detailed schematic included. 


PRICE $79 


1/O 32 


@ Provides 4, 8-Bit programmable 1/O 
Ports 


@ Any of the 4 ports can be pro- 
grammed as an input or an output 
port 


@ AN /O Tes are FIL (0-5 volt) 


compatible 


Some applications include: 


@ Your inputs ca: he anything from 
high speed logic to simple switches 


@ Programming is made very easy by 
powerful on-board firmware 


@ The 1/0 32 is your best choice for any 
control application 


The 1/0 manual includes many programs 
for inputs and outputs, 


Burglar alarm, direction sensing, use with relays to tum on lights, sound buzzers, start 
motors, control tape recorders and printess, use with digital joystick. 


PRICE $89 


Please see our other full page ad in this magazine for information on Applied Engineering's Timemaster Clock Card and other products for the Apple. 

Our boards are far superior to most of the consumer electronics made today. All I.C.’s are in high quality sockets with mil-spec. components used throughout P.C. boards are glass-epoxy 
with gold contacts. Made in America to be the best in the world. All products compatible with Apple t! and //e. 
Applied Engineering's products are fully tested with complete documentation and available for immediate delivery. All products are guaranteed with a no hassle three year warranty. 


Send Check or Money Order to: 


Texas Residents Add 5% Sales Tax 
Add $10.00 If Outside U.S.A. 


APPLIED ENGINEERING 
P.O. Box 798 
Carsroliton, TX 75006 


CaB (214) 492-2027 


7 am. to 11 p.m. 7 days a week 
MasterCard, Visa & C.0.D. Welcome 
No extra charge for credit cards 
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New Catalog Revisited... cccccccccccccccceee. Robert F. O'Brien 
Dublin, Ireland 


In the May issue of AAL Bab S-C published my article “A New 
Epp ee Dos 3 3" - he failed to mention or take credit for 
ct that he modified my routine and managed to leave a 
whopping 17 spare bytes - which is 16 more than I left. I was 
happy enough to have added the new features. 


At the end of that article Bob S-C set the challenge to add the 
Disk Volume message back. However. I have another possible use 
for those 17 spare bytes - well at least 14 of them! 


How about a single-key format control feature for the Catalog 
command? The user issues the CATALOG command normally; then 
one more keypress will select either a normal or double- 
barrelled Catalog display. 


Once you install the following additional code, when you issue 
the CATALOG command the routine waits for a keypress. If you 
press "D®* you get a double-barrelled Catalog listing for your 
80-column card or printer Any other keypress will result in 
the normal 40-column version. 


The line numbers on the 14-byte routine which follows make the 
code fit into the listing from the May article. 


1320 CATALOG 
AD98- 20 OC FD 1321 JSR MON RDKEY await keypress 
AD9B- 49 8E 1322 EOR #$8E "D“ ($C4) eor LSR (§$4A) 
AD9D- C9 4A 1323 CMP #S$4A if was “D", now LSR 
AD9OF- FO 02 1324 BEQ .0 eee it was "D* 
-ADA1- A9 38 1325 LDA #$38 SEC opcode 
ADA3- 8D 21 AE 1326 .0 STA DBL.SWITCH set option 


2010 DBL.SWITCH SEC 


2150 -BS 3 three free bytes. 


The code above is of the deadly self-modifying variety, so 
beware - 


Note that if you have version 2.0 of the S-C Macro Assembler, 
you can write line 1322 as EOR #"D"°S$4A if you wish. 


Apple Assembly Line is published monthly by S-C SOFTWARE CORPORATION, P.O. Box 
280300, Dallas, Texas 75228. Phone (214) 324-2050. Subscription rate is $18 
per year in the USA, sent Bulk Mail; add $3 for First Class postage in USA, 
Canada- and Mexico; add $14 postage for other countries. Back issues are 
available for $1 80 each (other countries add $1 per back issue for postage). 


All material herein is copyrighted by S-C SOFTWARE CORPORATION, all rights 
reserved. (Apple is a registered trademark of Apple Computer, Inc.) 
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